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Commonwealth Scientific Report 
Tue Commonwealth Scientific and Industrial 
Research Organisation has issued its third 
annual report for the year 1951, which includes 
individual reports from all the twenty-nine 
divisions, ranging from soil mechanics to 
mathematics. The operations of the various 
research ships are described and for the proposed 
extended oceanographical work of the division 
plans have been prepared for a research vessel, 
\75ft in length, to be built in Great Britain. 
In view of the difficulties of obtaining timber 
supplies from overseas, it is satisfactory that the 
timber industry has met the buik of require- 
ments, but durable timbers are becoming scarce. 
Timber physics and mechanics are reviewed 
and some test methods have been investigated 
with a view to international standardisation, 
while a marked increase in wood preservation is 
noted in Australia. In the building division 
the report mentions a paper on the weathering 
and durability of building materials in the 
tropics, which was prepared for the International 
Building Research Congress held in London. 
Another section of the report touches upon 
industrial chemistry and mentions mineral 
utilisation research on monazite, zircon, graphite 
and on the extraction of uranium from low grade 
ores, from Radium Hill, South Australia, which 
are complex and yield useful by-products. 
Part of the chemical engineering research has 
been directed to obtaining industrial operation 
and process data, particularly for the utilisation of 
low-rank coals, and in the fuel section the physical 
and chemical characteristics of Australian coals 
are being studied. Various coal seams have 
been surveyed and an analysis made of brown 
coal, while research is concerned with the 
development of methods for its gasification.. 
The main work of the physical metallurgy 
division has consisted of a study of the alloys 
of titanium, and the report mentions the work 
on Commonwealth Standards and investigations 
in the various branches of physics, such as 
those relating to radio, meteorology and cosmic 
rays. 
Floating Trade Fair 
A scHeME for a floating exhibition of goods of 
British manufacture to visit European and Ameri- 
can ports during the Coronation year has been 
proposed by Mr. R. Levin, who was concerned 
with the Festival of Britain travelling exhibition. 
The plans for the project, which is intended to 
take the place of the London section of the 
British Industries Fair, and have been submitted 
to the proper Government department for con- 
sideration, envisage the use of a fleet of passenger 
liners of intermediate size. A total of seven 
ships is suggested in the proposal, five to be 
used solely for display purposes and two to 
act as floating hotels. In the exhibition ships 
the public rooms are to be converted to provide 
floor space for the exhibitors’ stands, of whom 
it is estimated that 1500 can be accommodated, 
while the passenger cabins are to be adapted 
to fill the role of offices. One of the two atten- 
dant liners is allocated to provide living quarters 
for the exhibition personnel and the other is 
intended to be used for entertainment purposes. 
The total cost of the scheme, which it is pro- 
posed should be a national undertaking, is 
estimated at £2,500,000, which it is believed 
would be covered by exhibition space charges. 


Industrial Summer School 
THe Institute of Industrial Supervisors have 
organised a programme of short residential 
courses and the success of the programme is 
reflected by the well attended summer school, 


which was held at Dillington House, Somerset, 


last week. Nineteen companies, involving ten 
industries, were represented. This summer 


school, consisting of two short courses, was 





THE ENGINEER 


AUGUST 22, 1952 


planned especially for foremen and supervisors, 
and the first course, lasting from August 9th to 
llth, was a repetition of the course upon ‘‘ The 
Practice of Supervisory Management,” con- 
ducted by Mr. David H. Bramley, Head of the 
Department of Industrial Administration at the 
College of Technology, Birmingham, which 
had been given previously at Dillington House 
and also at Pendley Moor, near London, and 
Ashorne Hill. The course is based upon the 
idea that management is the job of being respon- 
sible for the work of others. “ Industrial Law 
and Industrial Relations—What a Foreman 
Should Know,” was the title of the second course 
which was presented between August 12th and 
14th by Mr. T. Wylie and Mr. J. D. Dwyer, 
personnel manager of George Ellison and Co., 
{td., Birmingham. This course, given for the 
first time, is designed to give foremen and super- 
visors a clear idea of their responsibilities in 
relation to these subjects and includes an intro- 
duction to the organisations and procedure in 
industry for dealing with industrial relations, 
wages negotiations and consultation. Both 
courses made use of case discussion problems, 
which focused attention upon the points under 
discussion and the studies included the prob- 
lems recently developed by the Department of 
Industrial Administration. 


Water Pollution Research 


THE annual report on the work of the Water 
Pollution Research Laboratory, entitled “* Water 
Pollution Research, 1951,” has been published 
by Her Majesty’s Stationery Office for the 
Department of Scientific and Industrial Research. 
Some experimental work has been undertaken 
to discover the effect of electrical treatment of 
boiler feed water on scale deposit, but no definite 
result was achieved. On the treatment of sewage 
two series of experiments have been made by 
alternating double filtration and, in the first 
of these, the effect of omitting a stage of sedi- 
mentation in a humus tank was examined. The 
results agreed with those obtained previously 
with a larger plant, but there was some deteriora- 
tion in both the quality of the final effluent 
and in the condition of the filters. In the second 
experiment electrically driven rotary distributors 
were fitted to some filters and the efficiency of 
the process increased with reduction in the 
speed of rotation. The report states that the 
supply of trace metals such as copper, cobalt 
and zinc, and of vitamin “ B ’’ complex, support 
the growth of fungi found in percolating filters 
and that experiments were continued, at Stivich- 
all, in collaboration with the Gas Research Board, 
on effect of the addition of spent gas liquor to 
sewage. The effluent produced by biological 
filtration deteriorated in quality but no adverse 
effect was caused by liquor from Hinckley gas- 
works, which does not include retort-house 
liquor and where the hot gas is treated in electro- 
Static precipitators. Some work has _ been 
carried out on the effect of five radio-isotopes 
on sewage treatment processes and it was shown 
that, in secondary treatment by biological 
filtration or activated-sludge process, phosphorus 
and cobalt were strongly adsorbed, while sodium, 
bromine and iodine were not. The experiments 
on the acceleration of de-watering of sewage 
sludge by electro-osmosis indicated that the 
process would be too expensive. In a section 
of the report particulars are given of the com- 
position of waste waters from penicillin manu- 
facture and also of the treatment. Work is 
continuing on toxic waste waters and the report 
concludes with a note upon a survey of the Thames 
estuary, which states that from July to October 
the water was completely de-oxygenated for 
several miles and that the degree of oxygenation 
is dependent largely on the flow of fresh water 
over Teddington Weir. 


Launch of “ Princess ” Flying-Boat 

One further stage in the development of the 
Saunders-Roe “Princess” flying-boat was 
reached when on Tuesday last this giant machine 
rolled down the slipway at the maker’s yard and 
touched the waters of the Solent for the first 
time. Unfavourable wind and sea conditions 
prevented a complete launching and the beaching 
chassis was not detached from the machine. 
Within the next few days, depending on more 
favourable weather conditions, taxying trials 
will be undertaken preparatory to its maiden 
flight, and it is fully expected that the necessary 
10-hours flight testing will have been com- 
pleted in time for a flying visit to the S.B.A.C. 
display at Farnborough during the first week 
in September. The launching and beaching 
chassis of this aircraft, which was described in 
our issue of November 9, 1951, consists of two 
twin tubular strut units forming the main chassis 
and located on each side from the hull and 
wing, each unit mounting four 4ft diam. wheels. 
The main chassis and the bow chassis are fully 
buoyant and designed to float in an upright 
position so that they can be floated out and 
quickly secured when beaching is required. 
It will be recalled that a decision to continue the 
development of this machine with an early 
mark of the Bristol ‘* Proteus” propeller tur- 
bine was made earlier this year in order to gain 
some . immediate flight experience with the 
aircraft. The other two flying-boats under 
construction, however, are to await the “ Pro- 
teus III” engine, which is being placed in 
quantity production. The “Princess” has 
ten of these units, eight of them in coupled 
pairs, driving contra-rotating propellers 16ft 6in 
diameter. With an all-up weight of about 140 
tons, the machine can cruise at speeds in the 
region of 380 m.p.h. at heights of up to 40,000ft. 
It is stated that as a military transport it could 
accommodate over 200 troops over a maximum 
non-stop range of 3500 miles. 


Electronic Training 


UNDER a scheme, which has been designed 
with the purpose of producing highly qualified 
electronic engineers and technicians, the Mini- 
stry of Supply has announced its intention to 
offer apprenticeships in electronics to boys 
between sixteen and seventeen years of age. 
The main idea of the project to train men to 
meet an industrial need which will become 
increasingly important with the continued 
expansion in the use of electronic equipment. 
The first twelve months of the course, which is 
planned to cover a period of five years, will be 
spent on engineering craft work at one of the 
Ministry’s research establishments or ordnance 
factories. Upon the completion of the first 
year course the apprentices will proceed to the 
School of Electronics at Malvern, where they 
will receive training for the next four years. 
The syllabus of the course is planned to enable 
the apprentices to obtain, as a minimum stan- 
dard, the Ordinary National Certificate in Mecha- 
nical and Electrical Engineering and the Higher 
National Certificate in Electrical Engineering, 
with emphasis in electronics. Applicants should 
possess, or expect to obtain, the General Certi- 
ficate of Education in Mathematics and Physics 
or Science at the ordinary level or they should 
have attained an equivalent educational stan- 
dard. The age limit, as laid down, may be 
extended to eighteen years if a candidate has 
already reached the educational standard of the 
second year, or beyond, of an Ordinary National 
Certificate course. Application forms and addi- 
tional particulars can be obtained from the 
Departmental Training Officer, Ministry of 
Supply, 66/72, Gower Street, London, W.C.1, 
and should be returned by August 30, 1952, the 
closing date. 





XL  aaTerrr Fe aee OS Pe SSB Be SY oe OOO 4A SAY ee ee lee EAA ‘ a Oe Om Vv wo 


ti 
ti 








JOPEIGIA 32j4BL Aq UOHEPHOSUOD es¥q BWU0}S 


ae, 


rae 


pel Bupeaoy ,, PypNy,, Aq juswaop] yOMyIEY ma pesejg AyjeoyneapAyy 


fad 
ra 
“4 
Zz 
Oo 
Zz 
uu 


THE 


‘"V'S'N ‘AWIdNUNL AASUAL MAN AO NOILONULSNOODO 








62 











Aug. 22, 1952 


“THE ENGINEER 


New Jersey Turnpike, U.S.A. 


No. IlI—( Concluded from page 212, August 15th) 


With the opening to traffic on January 15th of the final 9 miles of the 118 miles 
long New Jersey Turnpike, one of the most important highway construction schemes 
in the United States has been completed. It is of particular interest to note that 
the entire project, which involved building costs of 213,000,000 dollars, was 
completed within only two construction seasons. The design and construction of 
the highway and of two major bridge structures are described. 


PAVEMENT CONSTRUCTION 


HE severe traffic load to be carried by 

the turnpike and the climatic conditions 
prevailing in the regions traversed made it 
necessary for the asphaltic concrete pavement 
to be sufficiently stable in the lower courses 
to withstand loading, and sufficiently flexible 
to withstand variable weather conditions. 
They required a wearing surface constructed 
with the necessary flexibility, laid to provide 
smooth riding, but also with a texture to 
resist skidding. The engineers responsible 
for the construction of the seven sections 
of the road investigated all surrounding 
areas for local. materials which could be 
utilised. In the southernmost sections of 
the turnpike, satisfactory dolomitic rock was 
available for coarse aggregate preparation 
and in the northern sections trap rock was 
available. Sands for fine aggregate were 
found to be available in most sections. 
Generally, however, the fine and coarse 
sands had to be blended to obtain the desired 
gradation. Varying amounts of fillers could 
be added where needed, and the various 
section engineers prepared preliminary mixes 
and made preliminary tests to determine the 
desired mix. 

The test used for determining the pro- 
perties of the various specified mixes generally 
comprised a stability test to determine the 
strength by the Marshall test ; a flow test 
to determine the flexibility ; a percentage 
of voids test to determine the density and 
the asphaltic content, and a gradation test 
to determine the surface texture. As men- 
tioned above, the total thickness of 44in 
of bituminous concrete was to be placed in 
three 14in courses—two levelling courses and 
a top wearing course. The largest particle 
size of coarse aggregate allowed was lin for 
the levelling courses and jin for the wearing 
surface. The mixes approved for the seven 
sections of the turnpike were quite similar in 
appearance and texture, although they varied 
somewhat in physical characteristics. The 
average extractions and gradations for level- 
ling and wearing surface courses were approxi- 
mately as shown in the following table : 











Total per cent passing sieve 
Square sieve size 

Levelling Wearing surface 

course mix course mix 
lin , 100 None 
Oe not ied 95 100 
eee 63 72 
2 Sa 38 
eS oii aek ha sakes, ceed 32 38 
No. 30 : 22 24 
No. 1000 , 6 
No. 200 3 3 
Asphaltic cement added, per 49 5:6 

cent by weight of total mix 











Bituminous concrete was mixed in both 
portable and permanent batch plants. One 
contractor invested nearly one million dollars 
ma portable plant of four mixing units, 
cach with a capacity of 110 tons per hour. 
This plant established a record of 5600 tons 
of hot-mix asphaltic concrete produced in 
a single day and alone provided the surface 
course for 45 miles of turnpike. 

To obtain uniform production from the 


asphalt batching plants certain controls and 
check points along the assembly line had to 
be maintained. Before production was 
started at any of the various plants, an overall 
inspection of each plant was made with 
emphasis on the method of feed; the 
capacity of the dryer, screens and aggregate 
bins ; the automatic controls of the weigh- 
box and the pug mill. Once these items were 
found to be satisfactory the contractor was 
permitted to proceed. Aggregates were 
inspected at the quarry for gradation and 
freedom from dust and foreign material 
before acceptance. At the mixing plants 
they were proportioned into the cold-feed 
elevator so that the flow through the hot bins 
would be uniform. 

The minimum equipment used in rolling 
each asphaltic concrete course was one three- 
wheel roller of not less than 9 tons, one 
tandem roller of not less than 7 tons, and 
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general, these tolerances were met throughout 
the entire turnpike. 
Views of the work are given on page 242. 


BRIDGE DESIGN 


The design and construction of the New 
Jersey Turnpike involved problems of over- 
passing and underpassing numerous inter- 
secting streams; tracks, yards and other 
railway facilities ; local streets and arterial 
highways ; industrial works and pipe-lines. 
These problems were especially serious on 
the northerly part of the turnpike, which 
passes through densely developed residential 
and industrial sections of the cities of Eliza- 
beth and Newark and crosses two major 
navigable streams, the Passaic and Hacken- 
sack rivers. Within the 14-mile stretch from 
the south end of the crossing over the Rahway 
River to the northerly abutment of the 
Hackensack River bridge, there are some 
forty-five bridges and viaducts, having a total 
length of about 5 miles, which were built at an 
aggregate cost of 45,000,000 dollars. 

In general, short-span bridges, such as 
overpasses over streets, railways and narrow 
waterways, were designed with plain rolled 
steel beam girders carrying a concrete deck 
on top. For a few exceptionally long spans 
and for high viaducts riveted plate girders 
below the deck had to be used. Piers and 
abutments were designed with plain concrete 
surfaces broken by grooved lines or shuttering 
marks to relieve the monotony of large 





Part Elevation of Haunch Girder 


one three-axle bump roller of not less than 
9 tons. If the tonnage of asphalt paving 
laid exceeded 110 tons per hour, but was 
not more than 160 tons per hour, an addi- 
tional roller was required on the surface 
course only. Four rollers on the levelling 
courses and five on the surface course were 
used when the amount laid exceeded 160 tons 
per hour. Initial rolling of the newly laid 


. pavement was done immediately after paving 


to ensure proper compaction and to maintain 
the desired densities and stabilities. Constant 
checks were made with either a “ bumpo- 
meter” (a three-wheeled straightness indi- 
cator) or a 16ft straight-edge, and a three- 
axle bump roller was used to remove any 
grade discrepancies. It was the intent of 
the specifications to secure an asphaltic 
concrete surface course free from waves and 
irregularities to such an extent that the lower 
edge of a 16ft straight-edge laid on the 
surface parallel to the centre line would 
nowhere be further from the roadway surface 
than in on the levelling courses, and jin 


‘on the surface course. In addition, the 


finished surface had to be within jin, 
measured vertically, of the required grade 
and cross-section shown on the plans. In 


smooth surfaces. Stone facing of concrete 
was avoided, except on river piers near the 
water level. 

The two major structures on the turnpike 
are the crossings over the Passaic and 


-Hackensack rivers, both high-level bridges 


with long viaduct approaches. In the plan- 
ning and general conception of their design 
the two crossings had to be treated as a unit. 
The two rivers are only about 2 miles apart, 
along the turnpike route, and the alignments 
of the two crossings are therefore closely 
related. Both rivers are navigable. The 
requirements for shipping, width of channel 
and vertical clearances on each river called 
for approximately the same span arrangement 
and height of structure. Foundation condi- 
tions also appeared to be similar in character, 
although final sub-surface investigations 
showed them, in general, to be more severe 
at the Passaic River crossing. The bridges 
are within the same section of the turnpike as 
regards traffic capacity. 

Establishment of the alignment and road- 
way profile for the two crossings involved 
extensive alternate studies and cost esti- 
mates. The stretch of about 3 miles 
within which the two bridges and their 
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viaduct approaches are situated is crossed 
by numerous railway tracks and yards, 
highways and industrial works. Further- 
more, it was essential to plan the alignment 
with regard to the most practicable traffic 
interchanges north and south of this turn- 
pike section. On the adopted alignment the 
angle at which the Passaic River is crossed 
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mately designed to have a maximum depth 
in the end and centre spans of about 14ft, 
secured with fish-belly sections approxi- 
mately 125ft between splices over the inter- 
mediate piers, with a maximum depth overall 
of about 22ft 6in. The recommended number 
of vertical field splices was adopted, result- 
ing in a maximum transport length of 
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is close to 90 deg. This alignment required 
a central river span 375ft long in order to 
keep the river piers and their fenders clear 
of the 340ft channel. For the two flanking 
spans a length of 275ft was found most 
appropriate. The two main girders over 
these three openings are continuous and are 
cantilevered about 31ft shoreward of the 
end piers, supporting at their ends the 189ft 
simple-span girders which form the remainder 
of the 220ft approach spans adjacent to 
the river spans. The girders thus have a 
total length of 987ft. Over the central part 
of each span the girders are 13ft 34in deep. 
For economy consistent with functional 
design, their depth was increased over the 
piers to 21ft 6in, a depth which involved a 
longitudinal splice of the web plates in that 
region. 

The Hackensack River bridge crosses the 
river channel at a considerable skew, so that, 
although the channel is only 275ft wide, the 
same central span of 375ft was required to 
clear it. However, the length and arrange- 
ment of the adjacent spans and the depth of 
the girders differ somewhat from those of the 
Passaic River bridge. 

With a maximum span of 375ft these 
single plate girders are, at present, the longest 
on record in the United States. To achieve 
the most economical girder design the two 
largest American fabricating companies were 
consulted as to the maximum depth, length 
and weight of individual girder sections that 
could be fabricated, shipped and erected. On 
the basis of the advice received, detailed 
designs were prepared and conferences again 
held with the fabricators to obtain a con- 
sensus of opinion on the most desirable loca- 
tion of field splices, both vertical and hori- 
zontal, to meet the conditions of fabrication, 
transport and erection. The final recom- 
mendations of the fabricating companies 
indicated that the one with works relatively 
close to the bridge sites was in a position to 
transport somewhat deeper sections than the 
one whose works was beyond the Alleghany 
Mountains. On the other hand, the two fabric- 
ators were unanimous in their recommenda- 
tions for the use of two vertical field splices 
in each 275ft end span, and four such splices 
in each 375ft centre span. 

On the basis of these recommendations, 
both bridges, though not identical, were ulti- 


Transverse Section of Hackensack River Bridge 





about 130ft and a maximum transport weight 
of about 100 tons. The use of horizontal field 
splices introduced special problems in both 
fabrication and erection. Each half girder 
section would have little or no stiffness during 
transport and erection without vertical 
stiffeners. The fabricators were therefore 
permitted to field splice all intermediate 
stiffeners at the longitudinal web splice. In 
addition, the fabricator for the Hackensack 
River bridge elected to furnish a temporary 
flange along the edge of the web for each half 
section. In general, these flanges remained 
in place until after erection. Permission to 
splice intermediate stiffeners did not apply 
to any bearing stiffeners extending across 
the longitudinal splice. The part elevation 
of a haunch girder (page 243) refers to the 
Hackensack River bridge and shows details 
of the bearing stiffeners, the longitudinal 
web splice and the shop web splices. 
Compared with girders of more con- 
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ventional span, the flange areas of the 
Passaic and Hackensack River bridge girders 
are extremely large. The girders have to 
resist maximum bending moments of 
44,000,000ft-lb in the end span, 123,000,009 
ft-lb over the intermediate piers ang 
62,000,000ft-lb in the centre span. The 
largest flange area is 263 square inches 
Only a relatively small portion of the re. 
quired flange area can be obtained with a 
pair of 8in by 8in by I}in equal angles, the 
largest standard angles rolled in the Uniteq 
States. The specifications of the American 
Association of State Highway Officials limit 
the cover plate area to 60 per cent of the 
total. The difference is usually made up with 
additional angles and side plates. The 
designers of the Passaic: River bridge girders 
followed this conventional American practice, 
In each flange at the river piers they placed 
four 8in by 8in by 8$in angles, two 3in thick 
side plates and five 26in wide cover plates, 
The designers of the Hackensack River bridge 
girders questioned the desirability of the 
limitation on cover plate area for this type 
of structure. Investigating European prac. 
tice, they found long-span girder bridges 
abroad with up to 88 per cent of the flange 
area contained in the cover plates. After a 
thorough study of the problems involved, the 
design of the Hackensack River bridge was 
made to follow more along the line of 
European practice, using two angle flanges 
with 34in cover plates. The 258in deep web 
plate is lin thick and is reinforced with 
longitudinal stiffeners composed of two 6in 
by 4in by jin angles. 

Since the girders themselves have little 
torsional strength, and a cross section with 
two girders and one plane of lateral bracing 
offers little resistance to torsion, two planes 
of lateral bracing were provided. During 
erection of the centre span torsional loads of 
considerable magnitude were imposed on the 
structure, and the second lateral plane was 
found especially useful at that time. The 
accompanying drawing shows a transverse 
section of the Hackensack River bridge. 

The approach viaducts of both bridges 
range in height from 20ft to 132ft above 
ground. The deck is carried throughout on 
pairs of simple span plate girders with span 
lengths ranging from 76ft to 189ft. 

Each structure is provided with two 36ft 


Lifting of Haunch Girder on Passaic River Bridge 
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roadways allowing for an initial capacity of 
six traffic lanes, with no provision for 
shoulders. It was assumed that if and when 
it becomes necessary to provide an eight- 
jane highway, a duplicate structure would be 
erected. Each structure would then have a 
four-lane capacity and an extra lane on each 
roadway to provide adequate shoulders. 
The two roadways on the initial structure 





Emplacement of Haunch Girder on Passaic River Bridge 


are separated by a slightly elevated mall 
6ft wide. Outside of each roadway there is 
a slightly elevated, open grating service and 
emergency walk, and a substantial box- 
section steel parapet, with a pipe railing on 
top. This resulted in a total width of struc- 
ture of 86ft. For the Passaic River bridge, a 
distance between main girders of 47ft 104in 
was adopted, with a cantilever overhang of 
the floor structure of about 19ft on each side. 
In the Hackensack River bridge the arrange- 
ment differs somewhat in that the distance 
between girders is 56ft and the overhang 1 5ft. 

In the preliminary plans, comparative 
designs and cost estimates were made for 
both steel and reinforced concrete piers. 
The insufficient information available on 
sub-surface conditions indicated that because 
of their lighter weight, particularly on the 
deep pile foundations, steel piers might be 
somewhat less expensive. A review after 
full boring data became available led, how- 
ever, to the final adoption of the more 
economical slender reinforced concrete pier 
design. 

The major part of the two crossings passes 
over the marshy ground of the Hackensack 
Meadows. For the preliminary location and 
design studies, soil and rock profiles were 
obtained from available information on 
existing structures and from a_ limited 
number of new borings. From this informa- 
tion it was evident that no satisfactory 
soil stratum was available and that all pier 
foundations had to be carried to bed rock. 
In this section bed rock is at an average 
level of about 80ft below the ground surface 
and at a maximum revealed depth of about 
120ft. This rock is the red sandy shale which 
underlies much of the north-eastern part of 
New Jersey. It is rather friable when 
exposed, but possesses considerable load- 
bearing capacity when confined beneath 
deep overburden. The material overlying 
the rock consists, in general, of a shallow 
meadow mat of peat resting on a deep, 
variegated deposit of silt, soft clay and fine 
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sand, which offers no excessive resistance to 
the driving of piles yet is sufficiently firm 
to ensure the lateral stability of pile founda- 
tions. 

A very extensive study was made of the 
comparative economy of using wood piles, 
steel H-section piles, and cast-in-situ concrete 
piles. Because of the great depth to rock 
in places, especially along most of the 
Hackensack River 
bridge, it would have 
been necessary to ob- 
tain a large part of the 
wood piles from the 
West Coast of the 
United States. The 
steel H-section piles, 
with their greater car- 
rying capacity, would 
permit the use of 
smaller footings with 
a minimum of rein- 
forcing steel and in- 
dicated appreciable 
economy over the 
other alternatives. Be- 
fore deciding finally 
on the use of steel 
piles it was necessary 
to determine whether 
there were any stray 
earth currents that 
would create a cor- 
rosion hazard to steel 
piling, and, if so, 
whether such condi- 
tions could be over- 
come satisfactorily. A 
preliminary report in- 
dicated the presence of stray electric 
potential gradients in the earth having 
fluctuating d.c. railway load characteristics. 
These gradients were thought to be due 
primarily to the combined effects of 
the d.c. operation of the joint Hudson and 
Manhattan - Pennsylvania Railroad line 
between New York and Newark, and of 
the eleetrified division of the Delaware, 
Lackawanna and Western Railroad. In 
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(1) Removal of all organic meadow mat and 
peat, together with any cinder fill, unburned 
carbon or other chemically waste material, 
wood shuttering, &c., from contact with the 
steel piles. 

(2) All steel piles were kept isolated from 
each other and from the steel superstructure. 

(3) A minimum of 3in was left between 
steel piles and reinforcing steel and between 
reinforcing steel and steel anchor bolts of 
the superstructure steel. 

(4) Use was made of steel piles with a cross- 
section at least 10 per cent in excess of 
that normally used to meet structural and 
load requirements. 

Since the corrosion from electrolytic action 
occurs on the side of the pile away from the 
direction of flow of the electric current, the 
design assumed a loss of metal on one side 
only, and gave full consideration to the 
resulting eccentricity of the section. The 
piles were designed to be safe for all design 
loads for more than 100 years, using the 
maximum rate of loss as determined from the 
tests, and assuming that the current would 
be flowing continuously. Under these 
assumptions, the pile cross section adopted 
was approximately 20 per cent above that 
required for normal load requirements. 
Even with this excess metal, the use of steel 
piles was found to be the most economical 
method. With the exception of the two 
river piers of the Passaic River bridge, and a 
number of piers at the northerly end of the 
Hackensack River bridge approach, all piers 
are founded on clusters of partly vertical, 
partly battered, steel H-section piles of 
lengths up to 107ft. 

At the Passaic River the rock surface was 
found to be between 40ft and 45ft below low 
water level, or only 20ft to 25ft below 
the bottom of the river. It was therefore 
advisable to carry the. bases of these piers 
down to rock. At the eastern Hackensack 
River bridge approach, where rock is close to 
the surface, the piers are likewise founded 
directly on rock. The total length of the 
Passaic River bridge with its approach 
viaducts is 6955ft and that of the Hackensack 
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addition, this investigation indicated the 
probable presence of galvanic cell action in 
the soil, which would influence the corrosion 
rate of steel piles. This condition was later 
verified by separate chemical analyses of 
soil samples taken from various depths and, 
as a result, additional metal was added to 
the piles. The report stated that, from the 
standpoint of stray current corrosion, steel 
H-section piles could be used with safety 
provided the following precautionary meas- 
ures were observed in the design of the piers. 


River bridge 5623ft. Their costs of con- 
struction were respectively 13,700,000 dollars 
and 9,500,000 dollars—an average of 22-92 
dollars and 19-55 dollars per square foot of 
floor area. 


BRIDGE ERECTION 


Various stages in the erection of both the 
Hackensack and the Passaic River bridges 
are shown in the accompanying illustrations. 
Most of the bridge girder sections were 
delivered by rail from the works of the fabri- 
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cator to points near the bridge sites and then 
were transferred to barges for final floating 
to the point of erection. On both bridges the 
erection of the main river span girders was 
performed by travelling derricks running on 
the bridge girders. For the Hackensack 
River bridge one travelling derrick with a 
capacity of 90 tons was used, erecting to the 
splice point short of the centre line of the 
centre span. The derrick was then dis- 
mantled and re-erected on the other side of 
the river for erection of the remainder of the 
span from that end. For the Passaic River 
bridge two travelling derricks, each with two 
booms having a confirmed capacity of about 
180 tons, were used, erecting simultaneously 
from each end. 

On the Hackensack River bridge all end 
and centre span girder sections, which had 
been supplied in upper and lower halves, were 
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two cantilevered plate girders in a vertical 
plane about the pins of the shoes on the two 
central piers to bring their outer ends to the 
same elevation and into a vertical plane. 

In the closure of the Hackensack River 
bridge one girder section was erected at a 
time. The central span of the Passaic River 
bridge, however, was closed, lifting and 
inserting the two sections together. With the 
four booms of the two travelling derricks 
being used for this operation, the deflections 
of both pairs of cantilever ends were equal. 
To ensure longitudinal clearance for the 
insertion of the closing section under a range 
of temperatures, it became necessary to pull 
back one of the two cantilevers. Vertical 
rotation was produced by removing the shoes 
on the end piers, lowering the ends as neces- 
sary to bring the cantilevered ends to the 
desired vertical and angular positions, and 
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assembled prior to erection and raised as 
single units. In the case of the sections over 
the central piers the lower and upper halves, 
averaging slightly over 80 tons each, were 
erected separately. Auxiliary bearing 
stiffeners were provided to receive the 
reaction prior to placing of the permanent, 
full-length stiffeners. 

On the Passaic River bridge the upper and 
lower halves of each central pier section were 
completely assembled, and the resulting 155- 
ton sections were raised by both booms of the 
derricks acting simultaneously. 

The erection procedure employed on both 
bridges required the placing of a temporary 
steel bent at each splice point of the end 
spans. Since the splices were not placed at 
points of contraflexure, the height of the 
bents had to be carefully adjusted to bring 
the splice points to their no-load, cambered 
elevation. The splices were riveted while the 
girders were under a condition of nominal 
stress. Thus the theoretical outline of the end 
spans was retained as far as possible. Since 
navigation requirements prohibited the use of 
falsework under the centre span, cantilever 
erection became a necessity. Under these con- 
ditions of erection the ends of the two canti- 
levers sagged well below the final elevations in 
the three span continuous structure. Further- 
more, the tops of the cantilevered girders 
were too close together, and the bottoms too 
far apart, for insertion of the closing section. 
It was therefore necessary to rotate each of 


by providing temporary supports for the 
spans in place of the shoes which had been 
removed. With the outer ends of the two 
cantilevered sections at the same elevation 
and practically vertical, and with the distance 
between these ends such as to provide a slight 
erection clearance, the span was ready to 
receive the central, closing sections of the 
girders. Since jacking had to be performed 
simultaneously on both girders of each 
section, temporary bracket supports for the 
closing sections were provided on the ends of 
the two cantilevered sections. The two 
closing sections were then landed on these 
bracket supports and the cantilevered sec- 
tions were jacked longitudinally to close with 
the central section and jacked .vertically at 
their outer ends as necessary to match the 
splice holes. Splice material was then 
erected and completely fitted up under a con- 
dition of practically zero stress. Next, the 
outer ends of the central sections were jacked 
so that the temporary bracket supports could 
be removed. Finally, the girders were re- 
placed on their permanent shoes. On the 
occasion of the opening of the two bridges, 
the one crossing the Passaic River has been 
named the Chaplain Washington Memorial 
Bridge, and the one across the Hackensack 
River the Lewandowski Memorial Bridge. 


TOLL SYSTEM 


The toll system in use on the New Jersey 
Turnpike was developed to meet the problem 
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of collecting tolls from different classes of 
vehicles travelling different distances. 

tolls range from a maximum of 1-75 dollars 
for passenger cars to 5 dollars for trailer 
trucks for travelling the entire 118 miles 
Like other American toll systems, the turn. 
pike system uses the principle of the vehicles 
rolling motion to record its progress through 
a toll lane. It has been found that the only 
foolproof way of recording tolls accurately 
is to allow a vehicle in motion to roll over q 
treadle embedded in a toll lane. The treadje 
is so designed that it will not record a pedes. 
trian walking over it, and will not respond to 
a weight placed onit. The system will operate 
in each of the eighty-three toll lanes .t the 
seventeen traffic interchanges. A large 
number of toll lanes has been proviied to 
move traffic quickly through the interchanges 
without any but the most necessary stops— 
to receive a toll card upon entering and to 
pay a toll upon leaving. The toll booths were 
prefabricated of tin steel plate, hollowed into 
supporting columns, and enclosed with 
shatterproof glass. They are heated in the 
winter and cooled in the summer. Each tol] 
lane has a wire jutting upward from the road- 
way outside the toll collector’s booth. “Con. 
trary to the popular belief that this wire 
records the passing vehicle, the wire actually 
eliminates the static electricity from the 
vehicle, which might otherwise cause an 
electric shock to the collector and the 
motorist. 

As the motorist enters the turnpike he 
receives a ticket stamped with the number 
and name of the interchange of entry. This 
ticket is actually a prepunched toll card, the 
punches indicating the class of vehicle and 
the number of the interchange. The toll 
collector validates the card in a machine, 
which stamps the toll collector’s number, the 
number of the toll lane, and the date and time 
of entry. When he leaves the turnpike the 
motorist surrenders the toll card, paying 
according to the distance travelled. A 
different ticket has been printed for each 
vehicle classification, and the cost of travel 
to each interchange is stamped on each 
ticket. At the point of exit the toll collector 
picks up the toll ticket from the motorist, 
checking the class of vehicle in the toll lane 
with the class of vehicle imprinted on the toll 
card. If these tally, he notes the number of 
his interchange on the card, collecting the toll 
printed under that number. The collector 
then cancels the card by inserting it in a 
machine which prints his number, the number 
of his toll lane, the date and the time. There 
are registering treadles at both entrance and 
exit points. At the point of entry the toll 
collector must account for every card he 
issues and validates. Each time a vehicle rolls 
over the treadle it is registered in a machine 
situated in the supervisor’s booth. Each axle 
which rolls over the treadle is registered. 
Thus, if a large lorry with four axles rolls 
over the treadle, the toil guard must give the 
driver a Class Six toll ticket. The four axles 
passing over the treadle will be printed on a 
tape in the remote register. 

Before a toll lane is ready for operation the 
toll collector must insert two identifying 
keys in two separate machines. Each key is 
notched with his identifying number. One 
key opens the validating machine, auto- 
matically opening the lane by showing a green 
traffic light above. The moment he takes his 
key out of this machine the traffic light shows 
red and the lane is closed. With the second 
identifying key he activates the remote 
register. The validating machine will not 
operate, however, until the remote register is 
open. The toll collector’s number, previous 
totals for his lane, and the date and time the 
lane is opened are automatically printed on a 
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roll of tape, the moment his identifying key is 
jaced in the remote register. From that 

‘nt and until he removes his identifying 
key every stamp of his validating machine 
and every movement over the treadle in his 
lane is remotely tallied. At the end of his 
tour of duty his card count must tally with 
the validating record and with the treadle 
count. For those toll guards who actually 
collect cash tolls at exit points the number of 
cards collected must tally with the cancella- 
tion count and the treadle count The amount 
of cash collected must also tally with the tolls 
printed on the cards collected. Special 
Remington-Rand computing machines, re- 
sponding to the holes punched on each toll 
card, will,make the final tallies for each 
collector in-a matter of minutes at the head- 
quarters of the Turnpike Authority. 

There can be no doubt that the New 
Jersey Turnpike constitutes one of the most 
remarkable American civil engineering 
schemes of recent years. It was planned, 
designed and constructed at an unprecedented 
rate and was completed almost on schedule, 
in spite of the many shortages and difficulties 
brought about by the outbreak of hostilities 
in Korea. In the words of Mr. Enoch R. 
Needles, M.A.S.C.E., one of the consulting 
engineers connected with the project, “ The 
New Jersey Turnpike is a magnificent public 
undertaking. Its construction will affect 
the movements of many, many millions of 
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motorists in coming years. The effect of its 
building will be nation-wide rather than 
state-wide. A very large number of civil 
engineers may claim honour and gratification 
for having been identified with its con- 
struction. In its planning and building we 
have performed a real service on behalf of 
our fellow men. Projects like the New Jersey 
Turnpike make us very proud to be called 
civil engineers, and we know that we will not 
lack respect and appreciation when we make 
possible such facilities for public use and 
benefit.” 

The consulting engineers who were re- 
sponsible for the design and the supervision 
of the construction of the turnpike have been 
listed on page 199. Most of the design stand- 
ards and specifications for the turnpike were 
established by the New Jersey Turnpike 
Authority, of which Mr. Charles M. Noble, 
M.A.S.C.E., is chief engineer. The steel 
superstructure contractors on the Passaic 
and Hackensack River bridges respectively 
were the Bethlehem Steel Company .and the 
American Bridge Company. The consulting 
engineers for these bridges respectively were 
Ammann and Whitney and Howard, Needles, 
Tammen and Bergendoff. Much of the 
information contained in this article is based 
on papers on the New Jersey Turnpike which 
were presented at the 1951 Annual Con- 
vention of the American Society of Civil 
Engineers in New York. 


and Frequencies 


on British Catchments 


By GEORGE BRANSBY - WILLIAMS, M.I.C.E. 


The calculation of probable flood intensities in river catchments is complex, and 
many factors have to be taken into account. Various methods of computing flood 
intensities which have been evolved in the U.S.A. and in this country are noted in 
this article, which then continues with a method of constructing “* synthetic” 
basic hydrographs, in the absence of sufficient stream flow and rainfall records. 
Considerations of rainfall intensity are then given, followed by examples of 
computed flood discharge rate frequencies. 


ISASTROUS floods have taken a pro- 

minent place among the calamities 
suffered by mankind throughout the ages. 
The death-rolls they have caused in many 
parts of the world have been enormous. In 
China millions of people lost their lives in 
the floods of the nineteenth century. During 
the last 200 years hundreds of thousands 
have perished in floods in India, Peru and 
elsewhere. In recent times immense damage 
has been done by flooding in the Mississippi 
basin. 

Floods in this country have caused serious 
injury to property and inflicted much loss 
on the community, but the British Isles, 
with their equable climate, never experience 
such widespread torrential downpours as 
occur from time to time in other lands. 
For example, on the North American Con- 
tinent masses of warm moist air rising from 
the Gulf of Mexico, travelling inland, come 
up against a cold front advancing from the 
north, or the great range of mountains on the 
west, with the result that very heavy pro- 
med rains fall over thousands of square 
miles. 

The contrast is marked by the fact that, 
whereas, since the publication of British 
Rainfall commenced, there has not been a 
single record in it of 10in of rain falling in 
twenty-four hours, from 15in to 20in have 
fallen in the United States over considerable 
areas, and as much as 24in in a day has been 
measured at a single station. There are parts 
of the world where even this rate would not 





be looked on as excessive. In the tropical 
rain belt it has often been surpassed. At 
Calcutta 12in has fallen in three hours ; in 
Bihar 35in ; in Cherrapunji 40in in a day ; 
in Formosa 80in in sixty-eight hours, and 
in the Phillipines 88in in four days. 


RESEARCH WorK IN U.S.A. AND BRITAIN 


The importance of flood control has 
become much greater in America than it is 
here. Schemes for regulating the flow of 
large rivers by impounding reservoirs, such 
as the Tennessee Valley project, have been 
carried out, or planned. Much time and 
attention have been devoted to investigating 
the probable intensity and frequency of 
floods by engineers and scientists, technical 
and scientific societies, and public authorities. 
Hundreds of reports, papers and articles 
on the subject have been published. 

In the United Kingdom the amount of 
research work has been comparatively small. 
It has been largely the work of individual 
engineers and meteorologists, and mainly in 
connection with urban drainage schemes. 
Apart from providing sewers for built-on 
areas, almost the only flood prevention works 
have been training and improving river 
channels. One of the most important of 
these is the project for increasing the flood 
discharge of the River Trent at Nottingham, 
on which, after a very exhaustive preliminary 
inquiry, about £600,000 is being spent. 

The data available in Britain regarding 
run-offs from natural catchments had, until 
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recently, been very scanty and are still 
inadequate. The Land Drainage Act of 
1930 established fifty-three catchment boards 
(recently amalgamated into thirty river 
boards). Part of their duties has been to 
collect information as to stream flows in 
the areas under their jurisdictions. From 
1931 to 1937 returns from the boards were 
published annually in the Surface Water 
Year Book, issued by H.M. Stationery Office. 
Publication of this ceased after the war 
broke out and a single volume covering the 
years 1927-45 has recently been published. 


A MATHEMATICAL APPROACH TO THE PROBLEM 


The huge sums of money being spent in 
the United States on flood control works 
have made the financial aspect of the 
problems of paramount importance in that 
country. It is realised that it is futile to 
carry out works that are so expensive that 
they cost much more than any damage likely 
to be suffered during the economic life of the 
works. This consideration makes it essential 
to determine as far as possible the frequency 
with which a flood of any intensity is likely 
to recur. 

The lines of investigation followed by 
American engineers and hydrologists have, 
for the most part, led in one of two direc- 
tions : (a) the application of the laws of 
probability to statistics of recorded dis- 
charges from catchments and thus to estimate 
the probable frequency of floods of various 
intensities on the particular catchment dealt 
with, or other similar catchments, and (b) 
the development of characteristic hydrographs 
for catchments from unit rates of rainfall, 
and the use of graphs so constructed for more 
general estimates of run-off. 

As regards method (a). The mathemati- 
cians have not always been unanimous as to 
the ways in which the theory of mathematical 
probability can be applied. There was an 
example of this uncertainty in.a discussion 
which took place in 1943 on a paper read by 
L. R. Beard, before the American Society of 
Civil Engineers, in which he explained his 
method of deriving duration curves for flood 
frequencies. A number of eminent statis- 
ticians and hydrologists took part in the dis- 
cussion. Differences of opinion became 
manifest ; some of the speakers endorsing 
Mr. Beard’s thesis and others disputing it. 
The general impression left on him by the 
arguments was summed up by one of them, 
who said that mathematical refinement in 
the fitting of flood frequency curves was - 
meaningless labour. 

A weighty opinion on this question had 
previously been expressed by the Committee 
of the American Society of Civil Engineers 
on Flood Protection Data in a report pre- 
sented in 1938. The committee deprecated 
the placing of undue confidence on statis- 
tical methods of determining the frequency 
of occurrence of floods of various magni- 
tudes and listed several reasons against 
relying on their dependability. The use of 
graphical methods was recommended. More 
recently, although the purely mathematical 
approach to this problem has been con- 
tinued and at times complex and abstruse 
theories have been propounded, it has been 
more commonly restricted to a narrower 
field, and often been combined with the unit 
hydrograph system, the use of which has 
become more general. 


THe Untr HyDROGRAPH 


This system owed its origin to L. K. Sher- 
man, who in April, 1932, published an 
article in the Engineering News Record, in 
which he proposed a method of estimating 
run-offs from catchments by means of the 
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*‘ unit hydrograph.”’ This he defined as the 
hydrograph of surface run-off (not including 
ground water) due to one unit of effec- 
tive rain falling for one unit of time, the 
unit of time to be less than the “time of 
concentration.”” Sherman’s theory was that 
on any given catchment, run-offs of single 
storms of a given duration produce hydro- 
graphs of similar shape and. with the same 
length of base. Thus, from the unit hydro- 
graph, hydrographs of storms of other 
effective rainfall rates can be constructed. 
Storms of longer duration than the unit may 
be considered as made up of a series of unit 
storms and the ordinates of their graphs 
added together. This theory has been widely 
accepted and has formed the basis of much 
subsequent investigation. As now defined, 
the unit hydrograph is the discharge hydro- 
graph of lin of effective rain falling uni- 
formly over the catchment area at a uniform 
rate. The duration of the fall may vary. 
Thus, a four-hour unit hydrograph is that 
resulting from a uniform effective rainfa:! 
continuing for 4 hours at a rate of in per 
hour. 

N. H. Bernard later produced the distri- 
bution graph in which the percentages of the 
total run-off for successive periods of time 
are shown by the ordinates. He also proposed 
a method of constructing a unit hydrograph 
for a drainage area from the known hydro- 
graph of another drainage area with similar 
characteristics. In a paper read before the 
American Society of Civil Engineers in 
1938, Otto H. Meyer put forward the notion 
of a “ basic hydrograph,” which he defined 
as the hydrograph resulting from a uniform 
rain with a duration equal to the “ time of 
concentration.” 

In recent years much work has been done 
in America on matters affecting the shape and 
character of hydrographs ; losses due to 
infiltration, evaporation, transpiration, &c.; 
the intensity/area ratio, and many other 
matters affecting flood discharges. There 
is a great volume of information available 
in that country, but, owing to the difference 
in the conditions prevailing, much of it 
cannot be accepted as necessarily applicable 
to the British Isles. 


THE INSTITUTION OF CIvIL ENGINEERS 
COMMITTEE 


The most authoritative investigation into 
the question of flood discharges from catch- 
ments in this country has been that under- 
taken by the Committee of the Institution of 
Civil Engineers on “ Floods in Relation to 
Reservoir Practice.” An interim report was 
submitted in 1933, which dealt only with 
discharges from uplands catchments. The 
committee announced its intention of issuing 
a futher report later. This second report has 
never appeared. The inquiry was mainly 
concerned with the safety of reservoir dams 
and was relatively narrow in its scope. The 
conclusions were based on empirical data. 
The committee found itself unable to suggest 
any method of arriving at the probable 
maximum flood discharge from a catchment 
by calculation from rainfall, and its recom- 
mendations were made on the strength of 
information obtained frém engineers and 
others in charge of catchments as to the 
maximum rates of discharge recorded and 
the rates of rainfall producing them. 

Two formule for the probable ratio—rain- 


fall intensity/duration of fall—were pro- 
posed ; 
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where / is the intensity of the rainfall in 
inches per hour and 7 the duration of the 
fall in hours. It was considered that (1) 
would represent a rainfall intensity that 
would produce what was called “‘normal 
maximum floods,” while (2) would represent 
rainfall which, under certain conditions, 
might give rise to “catastrophic floods.” 
No indication was given of the frequency 
with which either of these two types of flood 
were expected by the committee to recur. 

The report contained diagrams showing 
flood intensities actually recorded, plotted in 
relation to the areas of the catchments on 
which they had occurred, and an enveloping 
curve was drawn to include most of these 
intensities. It was suggested that this curve 
should be accepted as the ““ normal maximum 
curve ” for uplands catchments in the British 
Isles. 

There may be differences of opinion as to 
the value that is to be attached to a curve 
obtained in this fashion. It was derived 
from aAotal of twenty-nine floods, which had 
eccurred on catchments varying in Il their 
characteristics. In a table comparing the 
rates of discharge obtained from the curve 
and the peak rates recorded, the former were 
the larger in all cases but six, but one of the 
latter was more than three times the com- 
puted peak intensity. 


OTHER INVESTIGATIONS 


Papers dealing with the subject of surface 
run-offs have been read from time to time 
before the Institution of Civil Engineers 
and other British engineering institutions. 
Many heavy falls of rain are reported every 
year in British Rainfall and the rainfall 
aspects of the problem have been dealt with 
by Dr. John Glaspoole and E. G. Bilham. 
The papers by G. Chamier (Min. Proc. 
L.C.E., Vol. 134) and D. E. Lloyd-Davies 
(Min. Proc. I.C.E., Vol. 144) were respons- 
ible for the general acceptance by British 
engineers of the principle that the maximum 
rate of run-off from a catchment is that 
caused by the maximum intensity of rainfall 
that can continue throughout the “time of 
concentration.” Although this proposition 
cannot be taken as completely accurate it 
forms a reasonable working hypothesis for 
moderate sized drainage areas. 

For urban drainage schemes it has been 
used in conjunction with, what is called in 
America, the “ rational formula ” ;— 


Q=C:A..... @) 


where Q is the rate of run-off in cusecs ; 
i the rainfall in inches per hour ; A the area 
of the catchment in acres; C a run-off 
coefficient depending on a number of local 
circumstances. 

If this formula is to be applied to a natural 
catchment of any size, the coefficient C 
will have to represent the combined effect 
of a number of physical factors, such as the 
shape and slope of the catchment, the 
arrangement of the drainage net, the porosity 
of the soil and subsoil, the nature of the vege- 
tation, and the amount of water held up in 
valley storage and surface detention. It is 
difficult to suppose that a single coefficient 
can perform properly such a number of 
functions ; nor in fact that the rational 
formula can be made applicable to natural 
catchments unless they are small, uniform 
and of regular shape. 


THE BASIC HYDROGRAPH 


The balance of expert opinion is in favour 
of an approach to the problem of computing 
the intensity of flood discharges from the 
unit hydrograph or distribution graph. For 
most of the catchments of the British Isles, 
Otto H. Meyer’s concept of a basic hydro- 
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graph may be combined with that of the 
unit graph, and the basic hydrograph 
defined as the discharge hydrograph of fin 
of effective rain falling uniformly over the 
catchment at a uniform rate throughout the 
** time of concentration.” 

Where there are automatic records of 
stream flow and rainfall on a catchment for 
a sufficiently long period, the basic hydro. 
graph can be constructed from them. When 
there are none, or not enough for the purpose 
other methods must be used. The write; 
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Curve 1. (Flat Catohment) 
Curve 2. (Medium Catchment) 
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Fig. 1—Storage Curves for Three Catchments 


has constructed basic hydrographs from the 
Ordnance Survey maps. Although these 
synthetic hydrographs cannot be expected 
to be as accurate as those cbtained from 
actual records, they seem to be sufficiently so 
for practical purposes. The first step in 
the process is to determine approximately 
the time of concentration. As this is more or 
less constant on any particular catchment, 
within fairly wide limits of storm flow 
intensities, a rate of off-flow is taken which 
may be expected to represent that in a 
normal flood. The larger the catchment the 
less the intensity must be. As a rough guide 
it may be 200 cusecs per square mile for a 
catchment of ten square miles, sixty cusecs 
per square mile for a catchment of 10 


Proportional Rates of Off-flow 





Time from Beginning of Storm 
(t = Time of Concentration) 

Fig. 2—Rate of Effective Rainfall and Off-flow 
Rates on Three Catchments 


square miles and twenty cusecs for 500 
square miles. 

Having fixed this rate the areas tributary 
to the various lengths of stream channel are 
taken off the map and the discharges from 
them calculated. The stream gradients are 
obtained from the contours ; their velocities 
at various points computed from approxi- 
mate cross-sections, using the Manning 
formula with an appropriate coefficient. 

The time of concentration and the times 
taken for the surface run-off to reach ‘the 
outfall from all parts of the catchment are 
calculated and the catchment is divided into 
zones representing the areas from which 
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the run-olls arrive at the outfall in successive 
intervals of time. It is assumed that the 
rate of run-off from each zone increases 
yniformly until the whole of the zone 
is tributary to the out-fall and then remains 
constant until the end of the storm. The 

k rate of discharge from the whole 
catchment is the sum of the maximum 
run-off rates from all the zones and 
the “concentration curve” the summa- 
tion curve of these rates. The ratio of the 
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Fig. 3—Catchment No. 1—River Dyfi 


peak rate of discharge to the basic effective 
rainfall rate is taken as constant for all the 
zones. 

The hypothesis is that the rain ceases at 
the end of the time of concentration. There- 
after, the run-off is derived from water that 
has been stored in channels, valleys and low 
lying ground or held in surface detention. 
The descending limb of the hydrograph— 
the “storage curve”’—is the graph of the 
diminishing discharge rate from its peak to 
the point at which it has reached negligible 
proportions. 

For this curve it is necessary to employ 
theoretical methods. R. T. Zoch (Monthly 
Weather Bureau, September, 1934) derived 
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Fig. 4—Basic Hydrograph for Catchment No, 1 


the following general expression for storage 

curves of hydrographs : 
C,—t=C, log Q. (4) 

t being the time in days from the beginning 

of the storm ; @Q the discharge in cusecs at 

any time ; C, and Cy, constants applicable 

to the particular drainage area. 

Generally speaking, logarithmic equations 
do seem to apply to the storage curves of 
hydrographs. The writer has found the 
following suitable for flat, medium and steep 
catchments respectively, if slightly flattened 
at the peaks: 


(i) 6°75—t=2-70 log Q (5) 
(ii) 4°80—t=1-70 log Q (6) 
(iii) 3-70—-t=1-20logQ . (7) 


t being the time from the beginning of the 
Storm in terms of the time of concentration 
taken as the unit and Q the percentage of the 
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peak rate of discharge (taken as 100) at any 
point on the curve. The graphs of these 
equations are shown in Fig. 1. 

The following considerations enable the 
ratios of the peak rate of off-flow to the uni- 
form rate of effective rainfall to be deter- 
mined. The areas under the hydrographs 
represent the total run-offs during the storms, 
which must be equal to the total effective 
rainfall during the time of concentration. 
If it is assumed that the concentration curve 
is a straight line, in order that this relation- 
ship should exist, the ratios between the peak 
rates of off-flow and the effective rainfall 
rates (expressed in the same units) must be 
as follows : (i) 0-48 ; (ii) 0-61 ; (iii) 0-74. 

This reasoning will be made clearer by Fig. 2, 
where the area A B C D represents the total 
effective rainfall=pt, and is equal to each of 
the areas under the curves AE F, AGH and 
A JK. Actually, the concentration curve 
is not a straight line. The extent of the modi- 
fications in the above ratios will be indicated 
in what follows. 


TYPICAL BASIC HYDROGRAPHS 


The proposed method of constructing 
basic hydrographs synthetically will now 
be illustrated by a few practical examples. 
For the first, a steep catchment is taken. 
This is that of the River Dyfi above Aber- 
angell (Fig. 3); 57 square miles of wild 
country, surrounded by an amphitheatre of 
mountains that reaches its highest point at 
Aran Fawddwy (2970ft). It is a land of 
precipices and waterfalls. resting on a forma- 
tion of Silurian rocks. The mean annual rain- 





Scale 


Miles 
Fig. 5—Catchment No. 2—River Tove 


fall cannot be determined for there are no 
gauges on the watershed. It must, however, 
exceed 100in in some places. The torrential 
flow in the streams and their rough and 
boulder-strewn beds make the velocities on 
this catchment difficult to calculate. If a 
coefficient of 40 is taken in the Manning 
formula, the time of concentration becomes 
about 4 hours. The basic rainfall is thus fin 
per hour. The drainage area has been divided 
into four zones as shown on the map. The 
flows from them arrive at the outfall in 
successive periods of one hour each. The 
peak rate of off-flow is 72 per cent of the 
effective rain-fall rate or 24 m.c.ft per hour 
from the whole catchment. The total run- 
off represented by the area under the 
hydrograph is 133 m.c.ft. The basic 
hydrograph is shown in Fig. 4. Equation 
(iii) has been used for the storage curve. 
The second example taken is the catchment 
of the River Tove above Towcester. It is 
42 square miles of typical Midland agricul- 
tural country lying to the west of Watling 
Street. The range of hills which extends 
northwards from the Cotswolds and divides 
the basin of the Tove from that of the Cher- 
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well, reaches a height of over 600ft above 
sea level at its summit. From here to 
Towcester the river falls 300ft, an average 
of 35ft per mile as the crow flies. The under- 
lying formations are oolites and lias. The 
mean annual rainfall is about 27in. 

Taking a coefficient of 50 in the Manning 
formula, the time of concentration is found 
to be about six hours. The basic effective 
rainfall is thus 4in per hour. The catchment 
area has been divided into six zones, each 
representing one hour’s off-flow (Fig. 5). 
The basic hydrograph is shown in Fig. 6 
Equation (ii) has been used for the storage 
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Fig. 6—Basic Hydrograph for Catchment No. 2 

















curve. The peak rate of off-flow is 63-5 per 
cent of the effective rainfall rate=10-3 m.c.ft 
per hour. The total run-off is 98 m.c.ft. 
Catchment No. 3 is that of the River Nene 
above Oundle. Its area is 470 square miles. 
The underlying formations are oolites and 
lias. The mean annual rainfall is about 25in. 
The Nene rises in the hills that form the 
watershed between its basin and that of the 
Warwickshire Avon. For the first few miles 
it falls rapidly. Below Weedon Brook the 
gradient flattens. From Northampton it 
becomes steadily less until the Fen country 
is reached near Peterborough. The river is 
canalised for much of its length. With a 
coefficient of 50 in the Manning formula the 
time of concentration works oui to twenty- 
eight hours. The basic effective rainfall is 
therefore 0-036in per hour. As shown on 
the map (Fig. 7) the catchment has been 
divided into seven zones. They represent 
the areas from which the off-flows arrive 
at the outfall in successive periods of four 


Seale Miles 
Fig. 7—Catchment No. 3—River Nene 


hours. The basic hydrograph is shown in 
Fig. 8. Equation (i) has been used for the 
storage curve. The peak rate of discharge 
is 54 per cent of the average effective rainfall 
rate=20 m.c.ft per hour. The total run-off 
is 1090 m.c.ft. 


RAINFALL FREQUENCY CURVES 


If it is accepted that other rates of effective 
rainfall continuing through the time of con- 
centration will produce hydrographs of 
practically similar shape, and of approxi- 
mately the same length of base, as the basic 
hydrograph, the process of computing the 
probable frequency of peak flood discharges 
becomes (i) the construction of a basic 
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hydrograph for the catchment concerned ; 
(ii) the determination of the probable fre- 
quency of various rates of rainfall continuing 
throughout the time of concentration on 
the catchment ; (iii) estimating the probable 
run-off /rainfall ratio for these rates of rainfall. 

The possibility of arriving at definite 
conclusions by this procedure will now be 
discussed. The writer has found that the 
following formula for the relationship 
between intensity of rainfall, duration of fall, 
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Fig. 8—Basic Hydrograph for Catchment No. 3 


and probable frequency holds good for various 
parts of Great Britain ; for storm periods 
from one to twenty-four hours : 
1+log “° 
int re Bete) oS 


where i=intensity of rainfall in inches per 
hour, t=duration of fall in hours, N= 
frequency in years. 

The graphs in Fig. 9 are based on the 
assumption that this relationship extends to 
storm periods of up to thirty-six hours and 
frequencies of up to 50,000 years. The two 
rainfall curves of the Committee of the 
Institution of Civil Engineers are shown on 
the diagram. It will be observed that, 
according to the proposed formula, the 
“* normal maximum ” curve has a frequency 
of from 200 to 300 years, and the “ cata- 
strophic ” curve of about 50,000 years. 


RAINFALL OVER STORM AREAS 


The frequency curves show rainfall inten- 
sities at individual stations. For moderate 
sized catchments up 
to, say, 100-200 square 
miles they may, with- 
out serious error, be 
taken as the intens- 
ities at storm centres. 
But the flood dis- 
charges are produced 
by the average rainfall 
over the whole catch- 
ment, which dim- 
inishes progressively 
from the centre to 
the outskirts of the 
storm. The rate of 
diminution varies 
greatly in different 
circumstances. Dr. 
Glaspoole dealt with 
this subject as it 
affects the British Isles 
in a paper read before 
the Institution of Civil 
Engineers in Decem- 
ber, 1929. The aver- 
age intensity of rain ~ 
fall over increasing 
areas, as percentages 
of the intensity at 
the storm centre, 
shown in Fig. 10, are, for the most 
part, based on some of his figures. 

Dr. Glaspoole analysed the distribution 
of the rainfall in heavy rainstorms that had 
continued for various periods from a few 
hours to six days. He pointed out that the 
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Fig. 10—Rainfall Intensities Over Increasing Areas 


storms and the long ones of cyclonic storms. 
Thunderstorms are often very local in their 
effects. In some of the cyclonic storms high 
rates of rainfall persist over wide areas. 
Generally speaking, the longer the storm 
continues, the wider the persistance. This 
tendency is shown by the diagram. 

The probable frequencies of rainfall inten- 
sities derived from Equation (8) do not repre- 
sent the frequencies of corresponding run-off 
intensities. These will depend on the pro- 
portion of the fall that becomes effective, 
which may vary greatly, not only according 
to the nature and characteristics of each 
catchment, but also on the same catchment 
from one time to another. For instance, the 
flood that would result on a catchment 
covered with deep snow, if a heavy rainfall 
occurred accompanied by a rapid thaw, 
would be much-greater than would be caused 
by the rain only. On the other hand a heavy 
rainstorm at the end of a long period of 
dry, hot, weather might produce only a 
comparatively small run-off. But the prob- 
able frequency of the coincidence of either 
of these extreme conditions with a rainstorm 
of any particular intensity would be longer 


NOTE :- eve show probable 


equencies in years 


Duration of Fall in Hours 


Fig. 9—Rainfall Intensities, Durations of Fall and Probable Frequencies 


than the probable occurrence of such a 
rainstorm. Where there. are automatic 
records of rainfalls and run-offs over a long 
enough period of years their combined prob- 
abilities may be possible to compute. Else- 
where the run-off/rainfall ratio for any par- 
ticular intensity can only be left to the know- 





ledge and judgment of the person responsible 
for the calculations. 


EXAMPLES OF COMPUTED FLOopD DISCHARG: 
RATE FREQUENCIES 


The propositions put forward in the fore- 
going paragraphs can be best illustrated by 
practical examples. For these the three 
typical catchments already described will be 
taken. The frequency will be 200 years, 
which, it appears, is approximately what the 
Institution of Civil Engineers Committee 
considered a “‘ normal maximum” flood. 
Catchment No. | has a time of concentration 
of four hours. For this duration the inten- 
sity of rainfall from the diagram is 0-66in. 
Supposing the probable total run-off/total 
rainfall ratio for this catchment is taken as 
95 per cent, and the three-hour curve in 
Fig. 10, which gives an average fall=0-65 
of the storm centre fall for a catchment of 
57 square miles, is used. It appears from 
the basic hydrograph that the peak discharge 
rate is 0-72 the average effective rainfall 
rate. The peak discharge rate is thus :— 


0:66 x 0-95 x0-72 x0-65=0-292in per hour 
=186 cusecs per 
square mile. 


For Catchment No. 2 the 200 year rainfall 
rate for six hours duration is 0-48in per hour, 
taking an average/maximum ratio of 0-70, 
a total run-off/total rainfall ratio of 90 per 
cent and a peak discharge rate of 0-635 
the average effective rainfall rate the peak 
discharge becomes :— 


0-48 x 0-90 x 0-70 x 0: 635=0- 192in per hour 
=123 cusecs per 
square mile. 


It is doubtful whether the rainfall fre- 
quency curves can be considered applicable 
to Catchment No. 3, but for purposes of 
comparison the calculation is given. On a 
similar basis the 200 year peak rainfall 
rate would be :— 


0-14x0-75 x0-65 x 0-54=0-037in per hour 
=23-5 cusecs per 
square mile. 


The I.C.E. Committee normal maximum 
curve gives the following values for these 
catchments : (1) 184 cusecs per square mile ; 
(2) 205 cusecs per square mile ; (3) 80 cusecs 
per square mile. The figures for the two 
latter catchments are, however, not really 
comparable, for neither of them are uplands 
catchments and, particularly in the case of 
Catchment 3, the curve gives results far in 
excess of the normal maximum. The only 
excuse for including it is the fact that the 
committee itself gave this river amongst the 
examples of actual and computed discharges. 
The figures presented have been based on 
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hydrographs of isolated storms. If one 
storm succeeds another after a short inter- 
val, the earlier storm may affect the dis- 
tribution and intensities of the later one, 
put the period of time~covered by the com- 
bined storms is longer ; consequently the 
rainfall intensity to be allowed for is less and 
the peak rate of off-flow is reduced. 


GROUND WATER 


Ground water is rainfall that infiltrates 
into the subsoil, and, after a longer or shorter 

riod of time makes its way through it into 
the streams. Its quantity depends on the 
temperature and condition of the ground at 
the time it falls and the porosity of the 
surface soil and the underlying strata. It 
will be included in any hydrograph obtained 
from actual records, but it will usually only 
form a comparatively small fraction of the 
total off-flow in a heavy rainstorm and for 
the synthetic hydrographs referred to in this 
article it has been disregarded. 
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CONCLUSION 

This article has not been written with 
the object of putting forward any clear- 
cut solutions of the problems involved in 
forecasting intensities and frequencies of 
flood discharges. It is an attempt to explain 
some of the difficulties attending these 
problems ; ; it contains suggestions for over- 
coming some of them, and describes a 
method of constructing synthetic basic hydro- 
graphs for catchments for which enough data 
do not exist for more accurate determina- 
tions. If the writer’s propositions are not 
wholly acceptable to those interested in the 
subject, all of these will presumably agree 
that’ the success of future investigations 
must depend on much more information 
being available than is at present. At 
present investigators studying the problem of 
probable flood intensities and frequencies 
have to work to some extent in the dark. 
More detailed information would help to 
throw some light on the subject. 


Pametrada: Progress Report for 1951 


7 progress report for 1951, which we 
summarise below, indicates that the Parsons 
and Marine Engineering Turbine Research 
and Development Association, under its director, 
Dr. T. W. F. Brown, has had another year of 
considerable activity. In addition to naming 
the members of the council and of the various 
committees, the report records that fifteen patents 
have been applied for and that the full patents 
granted now number thirty-three. A number of 
papers have been presented before technical 
institutions and there has been a monthly lec- 
ture given to the senior technical staff of the 
association. 


DESIGN AND RESEARCH DEPARTMENTS 


In the report it is noted that although the 

number of preliminary designs has declined 
the design department has had more work to do 
in modifying successful designs for variations 
of power and steam conditions. Another 
change in the work of the department is that of 
assisting in the choice of auxiliaries, since it is 
realised that by considering the overall design 
of the machinery installation savings in fuel 
consumption can be effected. An example of 
this is the development of special mixed pressure 
turbines for generating electrical power. The 
design has no separate h.p. stages and makes 
full use of the l.p. stages and a separate group 
of nozzles enables full power to be developed 
by high-pressure steam. This is normally only 
admitted when low-pressure steam is not avail- 
able when manceuvring. At the association’s 
suggestion the auxiliary turbine drives the main 
boiler feed pump to give a degree of reliability 
not attained by an electric motor. The arrange- 
ment is being installed in a large number of 
tankers. 
_ A design for an installation of 7500 s.h.p. 
in a single-screw for tankers of the Anglo-Saxon 
Petroleum Company, Ltd., is to be installed 
in sixty ships and consists of compound turbines 
driving through double reduction articulated 
gearing. The all-impulse h.p. turbine carries 
an overhung h.p. astern stage in a separate 
casing, while the l.p. turbine of disc and dia- 
phragm construction has a rotor gashed from a 
solid forging, which gives a better distribution 
of vibration torque, an important point with the 
machinery aft. The general design of the gear- 
grinding machine, covered by Admiralty-Pame- 
trada patents, is schemed out and the grinding 
head, containing tooth generating mechanism, 
helix’ angle setting and wheel truing mechanism, 
is ready for detailing. 

The design staff, assisted by the research depart- 
ment, investigated the torsional vibration of a 
twin-screw. passenger ship, in which gearing 
wear occurred, mainly to the main gear wheel 
and pinions. "Dynamic loading was suspected 
and observations proved the presence of heavy 





torsional vibration at a frequency of 1700 cycles 
per minute, due to pinion eccentricity and to 
local error in the main wheel gear teeth. This 
investigation demonstrated the need for a 
** soft ” drive in single-reduction gearing to avoid 
dynamic magnifications of gearing errors. The 
failure of binding wires in a prototype naval 
turbine was found to be caused by non-unifor- 
mity of steam flow setting up vibration stresses 
up to 20 tons per square inch. Another investi- 
gation concerned the hogging of h.p. and Lp. 
cylinders of compound reaction turbines driving 
through single-reduction gearing, the trouble 
being traced to the use of an integral steam end 
pedestal in association with a long rotor, and 
the incident indicated the value of the robust- 
ness afforded by modern design. 

Turbine blade roots have been developed 
further and brittle lacquer used to measure local 
stress distribution, one particular lacquer used 
being found capable of greater sensitivity. 

The department also completed the full-scale 
trials of the “* Daring III” machinery, including 
pressure drop measurements in steam piping, 
the use of the Thermistor system for measuring 
condenser inlet and outlet circulating water 
temperatures and many other research schemes, 
such as the silencing of fan flats. 

Certain pipe systems of the “‘ Y.100” proto- 
type turbine were taken over by Pametrada and 
the report records the various difficulties encoun- 
tered and the modifications necessary. The tur- 
bines were first steamed in November and 
revealed that the seatings were too flexible, 
while lacquering of the main gearwheel and gear- 
case bearings was traced to the use of an anti- 
scuffing additive oil. Another turbine noted 
is that under construction for high temperature 
steam tests at a level of 1200 deg. Fah. 

A considerable amount of work has been 
carried out on components and the report 
records the progress made in the erection of 
test rigs for turbine-blade research, an experi- 
mental condenser, turbine water drainage, the 
Swedish “‘ Sunrod ” oil fuel heater, and a main 
steam expansion joint, which will be subjected 
to a 300-hour non-continuous test at 1000 deg. 
Fah. and 650 Ib per square inch. 


Gas TURBINE RESEARCH 


During the year the 3500 s.h.p. marine gas 
turbine has run for 242 hours with the Lp. 
turbine giving power for 190 hours, and the 
set developing 3650 s.h.p. for twenty-five hours. 
Component failures prevented the completion 
of a 100-hour full power trial. Modifications 
to the rotor blades reduced the annular flow 
area of the l.p. compressor by 20 per cent, 
resulting i in a reduction of mass flow, whereupon 
surging started, setting back the surge line a 
distance of 25 per cent of the original mass 
flow at each point. Other work completed was 
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the fitting of cascades in the l.p. compressor outlet 
and the h.p. compressor inlet ducts and the 
removal of internal stays to reduce pressure loss. 
Pre-inlet guides were fitted to the h.p. compressor 
and drains were fitted to the intercooler tube- 
plate to prevent water passing into the h.p. 
compressor. Washing with a 1 per cent solu- 
tion of “ Lissapol,” followed by warm watez, 
effectively loosened the dirt on the blades. 

Air leaks in the heat exchanger had to be 
remedied and corrosion in the aluminium bronze 
tubes in the first pass was discovered. Radiation 
shields were fitted between the flame tubes and 
the air casings of the combustion chambers 
to reduce temperatures which were too hot for 
aluminised mild steel., Various repairs and 
improvements have been effected in the h.p. 
and Lp. turbines as a result of experience on 
the test runs, including corner cascades in the 
l.p. exhaust ducts to improve gas distribution, 
and the use of a Tufnol plate to eliminate stray 
currents from the dynamatic brake. 

Subsequent to the completion of the report 
it has been possible to carry out a continuous 
100-hours full power test, and the following 
mean performance figures were achieved. 


S.h.p. Comented to 14-7 lb per square 
60 deg. F. 


inch and Mh ie ane' Snes 3532 
H.p. turbine inlet penace ess (corrected 

to 60 deg. Fah 1242 deg. Fah. 
L.p. turbine rong temperature ‘(corrected 

SEI ec pani te. uc, tne 1284 deg. Fah. 
H.p. turbine speed niaaceehs to “0 a 

aes . 4650 r.p.m. 

Thermal efficiency 22 22 0)! 27-9 per cent 


Fuel “Oepenaies vaeageeagsie to 60 0 deg. 
Fah.) 0-505 Ib/b.h.p./hour 
After the test an inspection was made by 

Lloyds and a satisfactory report returned. 

During the period of opening up the oppor- 

tunity was taken to carry out certain modifica- 

tions, including new glands to the h.p. turbine, 

a water eliminator fitted to the discharge side 

of the intercooler, an additional row of blades 

fitted to the l.p. compressor and changes effected 
to the mixer following the two reheat combustion 
chambers. 

The designed consumption was 0-54 Ib/s.h.p./ 
hour and the best figure obtained to date 
is 0-49 lb/s.h.p./hour. The turbine has been 
running on distillate fuel, but, following the 
proving of the unit after reassembly, residual 
fuels will be 

Amongst the year’ s general work are investiga- 
tions concerning the erosion occurring in oil fuel 
sprayer vortex chambers, combustion chambers, 
and refractory linings. An estimate of the size of 
regenerative heat exchanger has been made and 
a study made of the possible use of sodium- 
potassium eutectic alloy as the heat carrier. 
The effect of various additives in a descaling 
bulk upon the corrosive action of vanadium 
containing fuel ashes has been studied and 
experiments carried out to determine the dyna- 
mic characteristics of porous metal gas turbine 
blades. 

The back-to-back tests on Maag gearing 
returned a maximum efficiency of 98 per cent 
and a coefficient of friction of the gear teeth as 
0-03. Developments in the designs of type A 
and type B astern converters are recorded and 
work on the Pametrada and Timkin disc testers 
indicated improvement in load carrying capacity 
due to the use of copper sulphate. A consider- 
able amount of work has been done on the theory 
of pitting and some cascade tests on impulse 
blading have been completed, while the design 
of a variable density cascade wind tunnel has 
commenced. 

Pametrada and B.S.R.A. are jointly investi- 
gating the use of gauges on the measurement 
of stresses in steam pipes. With regard to the 
development of microphones the anechoic 
chamber and low frequency duct have been 
completed and over a range of 100 to 500 c/s 
the sound pressure in the measurement section 
is constant within +0-25db. 


W. E. HIGHFIELD SHIELD COMPETITION.—The results 
of the W. EB. Highfield Competition, 1951-52, for the 
best papers on electrical subjects have been announced 
by the Association of Supervising Electrical Engineers. 


The first prize of £10 10s. has been awarded to Mr. D. H. 
Taylor, By LE.E., of | New Barking, Essex, for 
his pai “ The Metadyne,” and the second prize of 


= been awarded to Mr. C. A. Jones, of Catford, 
“ Cold Cathode Lighting 


£5 5s. 
London, S.E., for his paper, 
in the Modern Interior. 




















252 


THE ENGINEER 


Electricity Supply Developments in 


Southern Ireland 


No. I 


As recorded briefly in our issue of July 4th last, members of the Institution of 
Electrical Engineers who attended the Institution’s summer meeting in Dublin at the 
end of June were able to see a little of what has been done to develop electricity 
supply in Southern Ireland. In recent years peat-burning stations have been built to 
augment the supplies derived from water power, and the installed capacity of peat 
fired plant is now about one-third of the hydro-electric installed capacity. Some 


recent developments are briefly described herewith. 


Ren modern history of electricity supply in 
Southern Ireland dates back to 1922, when 
the Bord Solathair an Leictreachais, or Electri- 
city Supply Board, was set up to co-ordinate 
and develop the supply, distribution and sale 
of electricity and, in particular, to assume con- 
trol of the Shannon works, which were then 
under construction. The Board was empowered 
to control the fishing in rivers developed for 
generating hydro-electric power, to carry out 
the wiring of houses and factories, and to trade 
in domestic and industrial equipment. 

Since the Board began to supply consumers 
in 1929, the demand for electricity has increased 
very rapidly. Omitting the war years, the maxi- 
mum demand has doubled itself every five and a 
half years. A broad analysis of the consumption 
figures shows that the domestic load accounts 
for the major portion, 42 per cent; it is fol- 
lowed by industrial motive power, 34 per cent ; 
large-scale cooking, water-heating and space- 
heating, 13 per cent; street, shop and office 
lighting, 7 per cent ; miscellaneous, 4 per cent. 

The price of electricity has risen as in other 
countries, since the war : in 1939-40 the average 
price per unit sold was 1-47d.; in 1950/51 
the corresponding price was 1-74d. In the 
latter years the number of consumers was about 
343,000 and the revenue from the sales of elec- 
tricity was about £5,500,000. The Board’s 
capital assets, as at March 31, 1951, were 
£37,200,000, made up as follows: generation, 
£12,000,000 ; transmission, £5,200,000; dis- 
tribution, £11,300,000 ; new works in progress, 
£7,300,000 ; miscellaneous, £1,400,000. 

As the country’s main industry is agriculture, 
approximately 60 per cent of the population 
live in rural areas, totalling about 24,000 


TABLE I.—Generating Plant Capacity of Electricity 
Supply Board, Ireland.* 




















Station Installed |.kWh x 10° 
MW 
Hydro- Ardnacrusha (Shannon) ... 80 310 
electric} Pollaphuca (Liffey) ... ... 30 22 
Golden Falls (Liffey) a 9 
Leixlip (Liffey) ... ... 4 10 
aa 10 62 
Cathaleen’s Fall (Erne) ... 45 153 
Total hydro-electric al 173 566 
Peat ---| Portarlington ... ... ... 2s 90 
Allenwood... ... ... 40 135 
ie ee!) ss 65 225 
Coal and | Pigeon House ... ... ... 95 350 
oil North Wall es Sek! ee 12 60 
Cork (old) sales” Sal 5 negligible 
Total coal and oil ... ... 112 410 
Grand total de. Leet. whe 350 1,201 














*Based on Electricity Supply Board’s Report for year ended 
March 31, 1951. 


square miles and it is to be expected that rural 
electrification is one of the major preoccupations 
of the Board. In 1946 a scheme was launched 
to bring electricity within the reach of people 
living in country districts. The complete scheme 
was estimated to involve the installation of about 
60,000 miles of transmission and distribution 
lines, which would give supplies to some 280,000 
consumers, and 20 per cent of the whole project 
has already been completed, with the help of a 
state subsidy, which bears 50 per cent of the 
capital cost of making electricity available to 
rural consumers, 

As shown in the accompanying Table I, the 





total installed capacity, including work nearing 
completion, is of the order of 350MW, based on 
the Board’s report for the year ending March 
31, 1951. Work is in hand on the installation of 
another 220MW of generating plant. The 


TABLE II.—Electricity Supply Board’s Transmission 
and Distribution System 














Circuit length 
Voltage Number of of lines and 
Stations cables, km 
110kV pO ep aa oe 7 1,518 
RE Seti PRE “4 BO eee 110 2,861 
10 and SkV other thanrural ... 2,760 5,268 
Rural lines (10kV and L.T.) om 7,009 10,950 





second column of figures shows the output from 
the various stations in an average year. In the 
year under review the peak load was 251MW 
and the total generated output was 973 million 
units. 

An outline of the country’s electricity supply 
system, as at March 31, 1951, is given in the 
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accompanying map (Fig. 1), which shows the 
position of the main generation centres and the 
extent of the transmission and distribution 
system, a summary of which is given in Table 
Il. The diagram (Fig. 2) shows the main 
elements of the generation and transmission 
network, 

Main transmission is carried out at 110kV 
and secondary transmission at 38kV. Prim 
distribution is at 10kV except in the Dublin 
area, where the existing 5kV system was retained, 
Low tension distribution is at 380-220V, with 
two exceptions—in the Dublin area, where the 
original 346-200V system is still in service, and 
in the central part of Cork City, where the c!iange. 
over from 460-230V d.c. has not yet been 
effected. 

Most of the 110kV lines are mounted op 
double-pole wood supports carrying a straight 
cross-arm giving horizontal spacing of the three 
conductors. Earth wires are used only for a 
distance of 2km from the stations. Arc suppres- 
sion equipment is used throughout the 110kV 
and 38kV systems. To provide good voltage reg. 
ulation the on-load, tap-changing transformers 
are designed with a wide range of voltage 
tappings. The bulk of the transmission and 
rural distribution system is of modern design 
and extensive use is made of air-blast and low 
oil-volume circuit breakers. A point of interest 
is that most of the transformer and switching 
stations are designed by the Board’s technical 
staff and built by direct labour. 


Turning to generation, it will be seen from 
Table I that although hydro-electric plant is 
the major component (173MW) of the total 
installed capacity (350MW), it accounts for 
slightly less than half that total, the other half 
being made up of coal and oil-burning plant (112 
MW), and peat-burning plant (65MW). It is 
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Fig. 1—Southern Ireland’s Electricity Supply System 
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Fig. 2—Main Connections of Electricity Supply Board’s System 


the latter item that is of immediate interest, 
for not only does it represent nearly 20 per cent 
of the country’s total installed capacity, but it 
is a comparatively new development in Ire- 
land and it is based on the use of indigeneous 
fuel. To many readers in the United Kingdom 
moreover, peat as an industrial fuel is something 
rather novel. The following short account of 
peat harvesting as practised in Ireland for com- 
bustion in power stations is, perhaps, not out of 
place. 


Peat HARVESTING 


The task of harvesting peat and drying it for 
burning]in{power stations is the responsibility 


Centre East 
Section Section 


West 
Section 


of the Institution of Electrical Engineers during 
their recent summer visit to Dublin and it forms 
the subject of the accompanying notes and 
illustrations. 

In its natural state peat has a very high mois- 
ture content and even when the bog has been 
extensively drained in preparation for peat cut- 
ting, the raw peat may contain as much as 90 
per cent water. Before the peat can be used 
for fuel it is necessary to remove about 85 tons 
of water from every 100 tons of peat cut. This 
conditions the whole process of peat harvesting, 
bearing in mind that natural air drying provides 
the only commercial method of removing the 
excess moisture. 

Briefly the procedure 
at Clonsast is to cut the 
peat from the sides of 
prepared trenches, using 
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1 Mile dredger type excavators 


which process the peat 








by maceration and 

- KEY -  s 
; spread it in long rows 
| | ata Rete. for initial drying. 
= So Maceration produces a 
| 4-8 3kV OH Line. dense, compact sod, 
| 7 which dries more quickly 
than does the raw peat, 
; and which tends to in- 
| hibit the reabsorption 
a of moisture. After an 
initial drying period of 
| four to six weeks, de- 
Pees pending on weather con- 
10kV Line ditions, the rows are 
| broken up and the sods 


are stacked in small 
heaps or footings, where 
the natural drying is 





































0.t. Relay 92-4 er. carried a stage further. 
08 Clonsast bog, which 
is shown in outline in 
Et Relay cy | Les] | 10,000 Fig. 3, covers an area of 
Stra 400KVA 4400 acres and is believed 
TTT 3.200 to be one of the larg- 
eel est single installations 
ini leotatiog ¥ y in operation for the 
Workshop - : F seal mechanical harvesting of 
a "yg ogg ‘ kee oenge ae Bd 

the site began in 

\ a. farthed pf and the present output 
\ ome Station — capacity, using six 
pon mechanical excavators, 
LAYOUT OF POWER SCHEMATIC DIAGRAM OF is 120,000 tons anunally. 
SUPPLIES TO B06. TRANSFORMER STATION. Normally the cutting 


Fig. 3—Power Supply System at Clonsast Peat Bog 


of the Bord na Mona (the Irish Turf, or Peat, 
Board). Peat for Allenwood generating station, 
Co. Kildare, is won from the nearby bogs at 
Timahoe. Similarly the peat burned in Port- 
arlington generating station, Co. Kildare, is 
taken from the neighbouring Clonsast bog. 
This is the bog which was visited by members 


season lasts from March 
to July and the drying 
operations which com- 
plete the harvesting process are continued into 
the late autumn, after which the weather becomes 
unsuitable. 

As can be seen from Fig. 3, the bog is divided 
longitudinally by fourteen cutting trenches 
with a total length of 45 miles. The cutting 
trenches are spaced 250 yards apart and the 
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intervening spaces are used as drying grounds. 

Peat is cut from the trench sides by dredger 
excavators, one of which is shown in operation 
in Figs. 4, 5 and 6. The cut peat is discharged 
from the dredges on to a conveyor belt, which 
feeds a maceration chamber. Here the peat is 
thoroughly macerated and discharged by extru- 
sion in a continuous length on to trays carried 
by an articulated boom, which forms part of 
the excavator unit. A mechanical trip tilts the 
trays, depositing the peat on the drying ground, 
where it is cut into convenient lengths by the 
cutters, which can be seen in Fig. 6. The excava- 
tor, which is electrically operated throughout 
is in the form of a tracked vehicle, which is 
** inched ” forward continuously so that cutting 
takes place over the whole length of the trench, 
while the peat is laid out to dry as mentioned 
above. 

After the peat has dried sufficiently in the 
footings it is gathered and loaded (by hand at 
present) on to sod collector machines. Briefly 
these collectors are travelling conveyors which 
are loaded from elevators at one end and which 
discharge the peat in a rick at one side of the 
drying field. As peat is required at the power 
station fuel store it is recovered from the ricks 


be *., ‘ 
mo coy 





Fig. 4—Dredger Boom of Peat Excavator 


by manually fed loading machines, which dis- 
charge into wagons on the 3ft gauge railway 
linking the bog with the power station. 


ELectrriciry SUPPLIES AT CLONSAST BoG 


All the excavators, sod collector machines 
and loading machines are electrically driven, 
the power being taken to each machine by a 
trailing cable connected to an overhead line 
system. The elements of the supply network are 
shown in Fig. 3. Briefly the incoming supply 
for the whole area is taken at 10kV from the 
Electricity Supply Board at a bulk supply sub- 
station adjoining the workshop at the south- 
westerly corner of the site. From this sub- 
station a 10kV overhead line follows the railway 
track to two transformer stations on the bog, 
where the voltage is stepped down to 3-3kV 
for feeding three separate overhead line dis- 
tribution systems. Steel-cored aluminium con- 
ductors, equivalent in cross section to 50 square 
millimetres copper, are used for the 3-3kV lines 
and throughout the system there is a galvanised 
steel earth wire, which is earthed at every tapping 
point. 

Each of the three 3-3kV distribution systems 
consists of a main longitudinal feeder and a 
number of transverse lines, spaced at 600 yard 
intervals, crossing the cutting trenches. From 
each line there is a tapping point centrally above 
each trench and the power is taken to the 
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machine by a 420 yard trailing cable connected 
to the nearest tapping point. 

The tapping connections are made through a 
simple, open plug-in connector. It consists 
of a set of fixed finger contacts, mounted on the 
overhead line support, and a removable frame 
which carries plain contacts connected to the 
trailing cable and is mounted on the end of a 
12ft operating shaft. The trailing cable is made 
up of three separately screened phase conduc- 
tors of 0-007 square inch cross section, the 
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were driven by 50 h.p., 3:3kV motors, but on 
the more recent machines motive power is 
provided by 25 h.p., 400V motors supplied from 
a 25kVA transformer. 

The protective arrangements on the network 
are of some interest. Each of the three 3-3kV 
systems (marked ‘“‘ west section,” “‘ centre sec- 
tion” and “east section,” in the bog layout 
diagram (Fig.3) is fed from a 400kVA trans- 
former, two of the transformers being housed 
in one substation and one in the other. As 


Cee 





Fig. 5—Stern of Electrically Driven Peat Excavator 


interstices being occupied by earth wires. Tough 
rubber sheathing provides overall mechanical 
protection and the cable is not armoured. By 
using 420 yard lengths of cable there is sufficient 
overlap to eliminate the need for changing tap- 
ping points during the night shift. 

On the excavator machine a main circuit 
breaker incorporating ‘ overload protection 
receives the incoming supply. Squirrel-cage 
induction motors with ventilated drip-proof 


indicated in the schematic diagram (Fig. 3), 
each transformer is controlled by an oil circuit 
breaker on the 10kV side, while the 3-3kV side 
is provided with isolating switches only. To 
provide stability against motor starting surges 
and to effect time grading in conjunction with 
the protective gear, at the bulk supply sub- 
station, the oil circuit breaker at the transformer 
station gives over-current protection with an 
inverse characteristic and a definite minimum 





Fig. 6—Spreader Boom of Peat Excavator 


enclosures provide independent.drives for the 
digger bucket boom, the macerator and the 
spreader. Each of the three motors is arranged 
for no-load direct-on starting at 3-3kV. For the 
two 5 h.p. squirrel-cage motors driving the 
tracks a 400V supply is required, and a 15kVA 
three-phase transformer is fitted for this purpose. 
The transformer also gives a supply for welding 
so that field maintenance and repairs can be 
carried out; a separate tapping gives a 25V 
supply for lighting, which enables the machine 
to be worked on a twenty-four-hour basis. 

Two of the earlier sod collector machines 


, transformer neutral ; 


time limit. Simple earth leakage protection is 
given by a current transformer in the power 
it operates a sensitive 
earth leakage relay, which is set to trip the 
10kV circuit breaker on a fault current of 15A. 
To limit the fault current to about 40A there is 
a current limiting resistance connected in the 
transformer neutral. 

On the machines themselves the frames of all 
pieces of electrical equipment are positively 
earthed through the earth cores in the trailing 
cable and through the earthed wire of the over- 
head line network. Additional protection 
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besides the substation earth is given by the 
earth conductor of the overhead line system 
being earthed at each tapping point, and for 
this purpose earthing contacts are included ip 
the plug-in tapping gear described above. Peat 
has a high specific resistance and, to ensure 
effective earthing, galvanised steel electrodes are 
driven through the peat layer into the su soil, 
giving a value of 2 ohms for the overal! earth 
system resistance. 

In a large working area like Clonsast bog 
the machines may be operating 5 or 6 miles from 
the main workshop and commercial operation 
of the scheme depends largely on a well organised 
emergency repair service, which, in turn, de»ends 
upon rapid communications. Accordingly, :adio 
telephony is used to provide a link between the 
workshop and the machines in the field. The 
installation consists of v.h.f. amplitude mody- 
lated equipment using a single frequency of 
75:25 megacycles per second. 


(To be continued) 


Aerodynamic Research with 
Rocket - Propelled Models 


IMPORTANT investigations concerning the 
flight performance in the transonic and super- 
sonic speed ranges of rocket-propelled, free- 
flying research models have for some time been 
conducted at the Pilotless Aircraft Research 
Station of the National Advisory Committee for 
Aeronautics at Wallops Island, on the coast of 
Virginia. The resulting aerodynamic informa- 
tion and data has already proved very valuable 
in designing jet-propelled fighter aircraft such 
as the “* F-91 ” and “* XF-92A ”’ of the U.S. Air 
Force, the delta-wing “‘XF4D” of the US, 
Navy, and ultra-fast American research aircraft 
like the “‘ D-558-IT,” the “* X-2,” and the “* X-3,” 
At Wallops Island, the rocket model technique 
is used to obtain continuous data extending 
from subsonic speeds through the transonic 
range and far into the supersonic region. The 
rocket propels the test vehicle to the desired 
supersonic speed, radar is used to determine the 
position of the model in space and its velocity 
at any time during the flight, and a telemetering 
radio system is employed to obtain a record of 
the various aerodynamic reactions of the model 
as measured by instruments carried inside the 
model. 

The illustration opposite shows a delta- 
wing model being made ready for launching from 
a stand on the beach. The models quickly 
attain high speeds, passing through the transonic 
range and into the supersonic within a few 
seconds. Data are obtained during the entire 
flight of the model, and especially while it is 
flying at transonic and supersonic speeds. After 
attaining a maximum speed of about 1600 m.p.h., 
and having used up all of its fuel, the research 
model flies freely through the air with no pro- 
pulsive force. Usually the model is assisted at 
take-off by a booster rocket, which soon is left 
behind. Just after the power of the booster 
rocket is expended, a delayed fuse ignites the 
rocket charge embedded in the model. Often, 
however, the model does not carry any rocket- 
charge itself, and is brought up to maximum 
speed by the booster alone. Once the fuel is 
exhausted, drag pulls the booster-rocket away 
from the research model, which then glides 
freely through the air. Some of the larger rocket- 
propelled models take off under their own power, 
without a booster. The rocket-propelled research 
models climb to great heights and travel 5 to 10 
miles before plunging into the sea several miles 
off shore. Most of them attain an altitude of 
15,000ft to 30,000ft; some fly as high as 
100,000ft. While the maximum speeds range 
from 15 miles to 40 miles per minute, most of 
the models attain a speed of 20 miles per minute. 
Usually the entire flight is completed in less than 
two minutes. 

During the first half or third of the flight 
period, the data required from a given model are 
obtained by means of electronic devices, radio 
apparatus, and automatic recorders. Measur- 
ing instruments and a wireless telemeter trans- 
mitter are carried aloft in the model, while 
receiving sets recording apparatus, and a control 
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panel for iring the rocket are mounted in a 
concrete building at the launching site. Most of 
the records are made photographically on fast- 
moving s‘rip film, in such a manner that all 
results of ‘he tests are recorded graphically on 
the same film, to facilitate comparison in relation 
to time and distance. During its flight, the model 
can be pu: (hrough a series of planned manoeuvres 
,imulating a wide range of flight conditions. It 
can roll, climb, dive and turn like an aeroplane, 
thus exerting varying forces on the wing and tail 
surfaces. The recorded reactions of the model 
to these manceuvres are used to determine the 
maneuvrability, stability, and control charac- 





Delta Wing Rocket Propelled Model on Landing 
Platform 


teristics of the aircraft which the scale model 
represents. Measurements of lift and drag data 
also are obtained in the course of the test. 

From one to ten telemeter channels are em- 
ployed to transmit the desired information from 
the model back to earth. The telemeter transmits 
readings given by numerous pressure-sensitive 
and other instruments, It transmits a running 
record of acceleration, position of the controls, 
forces on the controls, aerodynamic forces acting 
on the model, such as lift and drag, pressures 
acting on the surface of the model, attitude of the 
model in respect to the air stream, and sometimes, 
temperature. It has been found that all the test 
data needed from one model for a certain phase 
of research can be obtained in a few seconds of 
flight, and it is seldom necessary to fire more than 
one model of a specific design. It has not been 
found practical to attempt to recover the models. 


** Boms-Drop ”’ TESTS 


The N.A.C.A. has developed another method, 
called the ‘* bomb-drop ”’ technique, for gather- 
ing transonic flow data. In this test, a research 
model is dropped over Wallops Island from a 
height of more than 30,000ft, and again the data 
are obtained by radar tracking and a telemetering 
system. The model makes a free fall to earth 
with the force of gravity “* pulling” it through 
the transonic speed range. Models of ram-jet 
engines also have been tested by this method. 
The models are dropped from an “ F-82” Twin 
Mustang aircraft, with an engineer on the ground 
directing all operations, including the “* bombing” 
run, 

Primarily, the rocket launchings are conducted 
at Wallops Island by the N.A.C.A. in order to 
obtain certain aerodynamic data at very high 
speeds. Current research covers such matters 
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as lift, drag, stability, control effectiveness, 
damping in roll, missile stabilisation, flutter, 
buffeting, boundary-layer phenomena, inlet per- 
formance, ram-jet engine performance, and 
aerodynamic heating caused by skin friction 
with the air. Methods have also been developed 
to obtain the complete longitudinal and lateral 
aerodynamic characteristics of aircraft and 
missile configurations. 


A Four - Wheel - Drive Military 
Vehicle 


WE are informed by Vauxhall Motors, Ltd., 
that a four-wheel-drive 3-ton general service 
‘“* Bedford ” truck is now in full production for 
the armed Forces. Since the first prototype 
vehicle of this specification was delivered to the 
Ministry of Supply in May, 1951, prototypes 
have covered more than 60,000 miles in the course 
of test and development work by the makers and 
the Ministry. 

For W.D. purposes the vehicle is in the “ B 
classification, and it is being produced with three 
types of body : a cargo carrier with a canvas 
superstructure ; a battery-charging body, and a 
cargo carrier fitted with a winch. 

Though designed expressly for military use, 
this four-wheel-drive model has many features 
in common with the “ Bedford” 7-ton com- 
mercial vehicle. Major differences, apart from 
the four-wheel drive, are a wider track, with 
large single-wheel equipment, a higher frame, and 
air assistance for the braking system. At the 
designed total laden weight—7} tons with the 
cargo body, 8 tons for the winch model—the 
new “ Bedford” has a high performance, both 
on the road and across rough and hilly country. 
It is designed to pull trailers of up to 4 tons gross 
weight on roads, or 30 cwt gross weight cross- 
country. 

Under the terms of an agreement between 
manufacturers and the Ministry of Supply, the 
vehicle will be available for civilian use in specified 
markets. 


” 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


LOCOMOTIVES AND THEIR WORKING 


Str,—The technical book free from error is 
so rare as to be almost unknown, and we fully 
recognise the right of a reviewer to point out 
mistakes when assessing the worth of a new 
publication. Nevertheless, we feel that the 
review of our book, Locomotives and Their 
Working, appearing in your issue of July 18th is, 
in some respects, misconceived. 

Reference is made to our failure to specify 
the fire-iron to be used for pulling back the fire 
and the time required to do it. The fire-irons 
normally provided are the dart, pricker, clinker 
shovel and firing shovel ; of these, only one can 
possibly be employed for the purpose. It should 
be obvious that the length of time is determined 
by the size of the grate, the amount of fuel on it, 
the extent to which the fire requires pulling back 
and the physical capabilities of the fireman. 
With so many unknown quantities, had we stated 
any time we would have expected the reviewer to 
point out the futility of so doing. 

Regarding the suggestion that the use of 
dampers to prevent blowing-off is a misuse, their 
employment for this purpose is advocated in an 
official booklet issued to enginemen a short time 
ago. Accordingly, our presumed ignorance on 
this point is shared elsewhere. 

Your reviewer maintains that we are incorrect 
in stating that the use of a rocking lever in con- 
junction with Stephenson valve-gear reverses the 
direction of variation of lead with notching-up. 
He then propounds the rule that “ if, in reversing 
the engine, the links have to be moved round the 
crank axle in the desired direction of rotation of 
the axle, the lead increases with shortening of 
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cut-off. This is the usual condition, the links 
being set in the lowermost position for full for- 
ward gear; otherwise the lead decreases with 
shortening of cut-off. This rule applies for inside 
or outside admission with or without rocking 
shaft.” Quite so ; but if a rocking lever is intro- 
duced in a given design, the positions of the fore- 
gear and back-gear eccentric rods must be trans- 
posed. Therefore, our statement is correct ; 
it is, in fact, an example of the application of the 
rule your reviewer propounds. 

Acceleration is dependent, inter alia, upon 
tractive effort, and this varies inversely as the 
wheel diameter. Assuming other features to be 
correctly proportioned, a small wheel gives a 
greater tractive effort than a large wheel. We, 
therefore, cannot agree that our statement that 
a smajler wheel improves acceleration is a mis- 
conception. 

Whether it is “ flattering” to state that duties 
previously performed by one class of locomotive 
are capable of being taken over by another, has 
not entered into our consideration when writing 
the book ; we have preferred to be guided by 
more practical motives. The statement happens 
to be one made officially at the time the engines 
concerned were introduced. 

The fact that the reviewer entertains doubts 
as to whether, in 1952, the Western Region 
“ Kings” still rank among the most powerful 
passenger locomotives in Great Britain, suggests 
that he is either not conversant with British prace 
tice and performance or is, alternatively, using 
a yardstick other than the normally accepted one. 
Such comparisons are usually made by comparing 
tractive effort, and while this basis has short- 
comings, of which the writers are cognisant, 
it remains the generally accepted standard. There 
is only one class of passenger engine in this 
country with a tractive effort as much as 130 Ib 
greater than that of the “ King” class, and in 
these circumstances we submit that there is 
no need of doubt. 


C. R. H. Simpson 
F. BROWNE ROBERTS 
London, S.W.1 
July 31st. 


Our reviewer comments :— 


None of the fire-irons normally provided is 
well adapted to pulling back the fire, and the book 
might have commented on the consequent diffi- 
culty, discomfort and exasperating nature of an 
operation to be performed in the face of great 
heat. Many enginemen object to the use of the 
dampers merely to prevent blowing-off as it 
deadens the fire in a way that may persist after 
the dampers have been re-opened, probably 
because the cooling of the underside of the fire 
encourages formation of clinker. The direc- 
tion of variation of lead with cut-off depends 
solely on whether the links have to be dropped 
or raised for forward running. References in 
this connection to a rocking shaft and to inside- 
or outside-admission, are irrelevant, as these 
features have no effect on valve-events. The 
statement in the authors’ Jetter that “ if a rocking 
lever is introduced in a given design, the positions 
of the fore-gear and back-gear eccentric rods 
must be transposed ”’ is not correct. Introduction 
of a rocking lever (or change from outside to 
inside-admission or vice versa) antiphases valve- 
spindle movements, and therefore demands a 
180 deg. shift of the eccentrics. Acceleration is 
determined by tractive effort. Tractive effort is 
determined by four factors, but is subject to an 
overriding limit set by two others (adhesion 
weight and coefficient of friction). Power cannot 
be measured in pounds and so nominal tractive 
effort cannot possibly be a measure of power. 
There are more than 140 British locomotives 
with boiler power at least 40 per cent greater 
than that of the Western Region “ Kings,” 
and over 300 others with some 20 per cent 
superiority —Eb., THE E. 
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FLOODS AND STORMS 


It is not often that severe and wide- 
spread damage as Lynton, Lynmouth and 
other Devon villages suffered last week 
is caused in this country by storms and 
floods. Although there are numerous places 
which are vulnerable to regular flooding, 
damage and loss of life such as occurred 
last week below Exmoor is blessedly rare in 
these Islands. Although complete records 
of the Devon storm, relating rainfall 
intensity and area, are not yet available, 
some indication of its magnitude can be 
given. At sea level, more than 3in of rain 
fell in many places ; for instance, at Ply- 
mouth and Ilfracombe. The highest figure 
was 9in, which fell during twenty-four 
hours at Longstone Barrow, which is about 
4 miles south of Lynton, at an elevation 
of some 1500ft, and is in the catchment of the 
West Lyn. About another 4 miles south, 
at Kinsford Gate, a figure of 4-6in was 
recorded, and figures of similar magnitude 
have been given for other moorland rain 
gauges. The East Lyn and West Lyn are 
both “flashy” streams, with catchment 
areas of about 38 and 9 square miles, respec- 
tively, rising in the moorland at elevations 
of about 1000ft or 1500ft and falling 
rapidly to the sea. At the time of the 
disaster, the area was already wet from 
previous rain, so that the small amount 
of natural flood storage in these catchments 
was, no doubt, already filled. The 9in of 
rain recorded at Longstone Barrow would 
seem to indicate that the small West Lyn 
catchment was situated in the area of most 
intense rainfall, thus producing more severe 
conditions than would have been the case 
with a larger catchment.- There are only 
two other instances recorded in this country 
of 9in of rain falling in twenty-four hours— 
one at Bruton, Somerset, of 9-56in on 
June 28, 1917, and one of 9-4in at Can- 
nington, Somerset, on August 18, 1924. 
There have been other cases of exceptional 
rainfall this mont: on August 6th 2-7in 
fell in three-quarters of an hour at Stanmore, 
Middlesex, and 2-lin at Wembley in thirty 
minutes, whilst on the same day 4-83in 


fell at Boreham Wood, Herts, in twenty- 
four hours. All of these figures are classified 
by the Meteorological Office as “ very rare.” 
But although August has been a wet month 
up to now, the local nature of these very 
heavy precipitations is indicated by the fact 
that, up till a day or two ago, only about 
lin of rain had fallen on the Essex coast, 
only 3in had fallen at Kew, and an area 
in Devonshire and the Bristol Channel had 
had over Sin. 

The engineer’s interest in such pheno- 
mena is twofold. First, there is the question 
of the safety of any particular structure, 
such as a dam, which is exposed to flood 
run-offs, and, secondly, there is the question 
of flood control over an entire catchment or 
drainage area. The general basis of design 
for impounding works in this country is 
the report of the Institution of Civil Engi- 
neers’ committee on floods, which was 
published in 1933. The report postulates a 
* normal maximum flood ”’ such as may be 
expected to occur in any upland area, and a 
“‘ catastrophic flood” of twice the intensity 
of the normal maximum. The committee 
had no records of catastrophic floods 
occurring in catchments draining to a reser- 
voir, but recommended that such floods 
should be taken into account in design. 
The 9in of rain in twenty-four hours at 
Longstone Barrow corresponds very closely 
to this catastrophic flood, falling on the 
curve of intensity plotted against duration 
of fall shown in the report. Owing to lack 
of data, no probable frequency of occurrence 
of the catastrophic flood was given in 
the report. By contrast, one French river 
control scheme gives river flow figures which 
include estimates of floods occurring prob- 
ably annually, at ten-year intervals, and at 
100-year intervals. The spilling capa- 
city of the barrage, at normal reservoir 
level, was made equal to the figure for the 
100-year flood, and the 1000-year flood, 
estimated to be 25 per cent greater than the 
100-year one, could then be passed with an 
increase in the reservoir level. It is evident 
that practically reliable methods have now 
been developed to ensure the safety of dams 
and similar structures, at times of flood, 
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and in fact, a recent design trend has been 
to economise in the cost of spillway installa. 
tions for exceptional flooding, balancin 
the probable expenditure on the occasiona| 
repair of some flood damage, which ix 
expected under these conditions, against the 
capital cost of spillways of greater Capacity 
The second problem, that of conirolling 
floods over a catchment or drainage areg 
may be very complex. It is this problem 
which is being studied, particularly, in the 
United States, where one of the wors: offen. 
ders is the Missouri River, which drains 
530,000 square miles, and periodically flood; 
millions of acres, as has been noted in thes 
columns on various occasions. An inte. 
grated development involving a chain of 
reservoirs is called for w'th such a problem 
but even then some authorities think tha 
it will not be possible to avoid flood damage, 
Many examples can be given of rivers which 
behave in a similar manner. 

It seems hardly reasonable to mention 
the flooding of so small a river as the Lyn 
in the same breath with the flooding of the 
great Missouri. Yet enormous though the 
difference isin their scaleand character, similar 
probability laws apply to floods in both 
catchments. Had the two Lyns been regu. 
larly gauged it might, indeed, have been 
feasible to calculate the possibility that so 
heavy and sudden a flood might occur: 
though its disastrous consequences may in 
the event prove to have been the result of 
some unpredictable accident like the dam- 
ming of the West Lyn’s bed by boulders, 
trees, weeds and riff-raff brought down at 
the height of the flood by the waters from 
above. Certainly—being wise after the event 
—engineering works could now be put in 
hand which would prevent any possibility 
of such a disaster again befalling the lovely 
Devon villages that suffered it. That, no doubt, 
is cold comfort for the many sufferers who 
have lost relatives, friends, homes or belong- 
ings. Yet how better could engineers express 
the deep sympathy they feel than by ensuring, 
as we hope they will be allowed to ensure, 
that no such tradgey can ever occur again at 
Lynton and Lynmouth. 


ENGINEERING WAGES 

Last April the Confederation of Ship- 
building and Engineering Unions decided to 
make an application to the Engineering 
Employers’ Federation and the Shipbuilding 
Employers’ Federation for a _ substantial 
increase in wages of all adult male workers 
“in view of the change in relationship 
between wages and prices.” But, to the 
embarrassment of the Confederation’s execu- 
tive, the national committee of the Amal- 
gamated Engineering Union, the predominant 
partner in the Confederation, carried in 
June a resolution that the claim should be 
one not for an indefinite ‘ substantial 
increase,” but for exactly £2 per week. 
Somewhat reluctantly the Confederation 
executive agreed to submit this claim, realis- 
ing full well, no doubt, that it was certain 
to be rejected and realising, also, that it 
provided no scope for negotiation. Early 
this month, as expected, it was rejected. 
Within the Confederation there followed 
talk about strike ballots, strike action, 
or the banning of overtime. But when 


the delegates to the annual meeting of 
the Confederation met last week they showed 
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better sense. Despite a number of bellicose 
speeches, they approved unanimously a care- 
fully worded emergency resolution moved 
by the president, proposing that new talks 
should be opened with the employers, and 
the executive of the Confederation has been 
relieved of the embarrassment of having to 
continue to claim an advance of £2 per 
week. 

But whether the new talks will lead to any 
agreement remains to be seen. For it seems 
very improbable that the employers will 
regard as reasonable any claim even 
approaching so high a figure as £2 per week. 
In rejecting the claim for a £2 per week 
advance they gave as reasons that it was 
against the national interest in present 
circumstances, not justified by the profits of 
the engineering industries, nor warranted by 
increases in the cost of living. Further, it 
was argued that, at a time when competition 
is growing abroad, toincrease costs of produc- 
tion would be a sure way to create depression 
and unemployment, and that what was really 
needed was a wholehearted effort to produce 
more at less cost. Upon the Union’s side 
there is a strong tendency to argue that 
increased wages could be paid, without 
affecting the prices of goods produced, by 
drawing upon excessive profits and cutting 
down dividends. It is a time-honoured 
argument. But it seems to us to be even less 
apposite to-day than in the past. For in 
fact, high though profits are often shown to 
be in annual reports of companies, it is very 
far from obvious that the figures show the 
true situation. Last November the Federa- 
tion of British Industries published a 
pamphlet entitled The Effects of Inflation on 
Industrial Capital Resources. That pamphlet 
contained information about the financial 
situation of a sample of some eighty manu- 
facturing firms. It revealed that though upon 
strict accounting methods capital assets had 
been properly depreciated in the years of war 
and following peace since 1938, the cost of 
replacement had so far advanced that very 
large slices of profits now need to be 
ploughed back merely to maintain capital 
assets in their original state. It showed, also, 
amongst other alarming things, that the fixed 
assets per employee in 1938 at 1949 prices 
were £628 as compared with the 1949 figure 
of only £449—that is, that in reality, despite 
the ploughing back of profits the fixed assets 
are not being maintained. Further, it was 
demonstrated that as between 1945 and 1949 
the proportion of total profits distributed fell 
from 27 per cent to 224 per cent—that is, that 
holders of shares received in 1949 a lower pro- 
portion of the earnings of industry than in 
1945. The conclusion was drawn that since the 
war “the levels of prices and profits have 
not been excessive, but too low to sustain 
the burden of taxation under existing 
methods of computation and to maintain the 
productive capacity of industry.” It is 
impossible under that light to accept the 
Union’s contention that increased wages 
could be paid by manufacturing industry 
wholly or mainly out of profits. Prices, too, 
would have to rise, the ability of exporting 
industries to compete abroad would be 
affected and the consequence would be 
inflationary in this country. 


Nor does another contention of the Unions 
bear very close examination. It is true that 
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as a consequence of the reduction of the 
food subsidies the cost of living has risen 
since last March and is still rising. But that 
rise has been compensated by income tax 
reliefs and increased family and other allow- 
ances. According to a survey made by a 
motor manufacturing company, the results 
of which were reported in The Times last 
Friday, only 17 per cent of its employees are 
worse off than they were before, whereas 83 
per cent are better off. It is true that the 
workers in the firm concerned may be rather 
more highly paid than those in many other 
industrial firms, and that rather a larger per- 
centage of workers may be worse off in 
industry as a whole. Yet it is clear that not 
a very large proportion of workers is worse 
off as a consequence of the Budget and 
certainly none worse off by so substantial an 
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amount that it is to be reckoned in pounds 
rather than pence per week! Furthermore, 
as revealed by a widely quoted article in 
the August number of the Bulletin for 
Industry, there is little probability of any 
considerable increase in the cost of living over 
the next few months unless, and it is an 
important proviso, wages rise. It is, in 
fact, difficult to see what justification there 
is for an increase in engineering wages. For 
if it were granted and if, as is. probable, the 
claims of other unions in other industries 
were then also granted, the consequence 
could only be a general advance in prices 
sufficient to restore approximately the status 
quo. At the same time, export prices would 
rise and the country’s power to increase its 
export trade and so maintain its oversea 
trade in balance would be jeopardised. 


The Work of the Iron and Steel 
Corporation 


This is a summary of the first annual report of the Iron and Steel Corporation of 
Great Britain. The Corporation was appointed on October 2, 1950, but it was not 
until February 15, 1951, that the securities of the companies were transferred to 
the Corporation, which then became responsible for 298 companies employing 


nearly 300,000 people with an annual turnover of more than £500 million. 


The 


report, which covers the first financial period to September 30, 1951, therefore 
relates to only seven and a half months’ trading. 


HE accounts show that the consolidated 

profit after depreciation for the seven and a 
half months’ period amounts to £34,496,452. 
The total of depreciation set aside by the com- 
panies was £8,405,253, and the Corporation 
increased this. sum by £5 million in order to 
provide for additional costs and replacement of 
fixed assets at current prices. Interest on British 
iron and steel stock and other charges in con- 
nection with this stock, together with interest on 
loan and debentures, absorbed £6,903,573, 
leaving profits before taxation of £27,592,879. 
Taxation took £19,631.506 and after allowing 
for the interests of outside shareholders £169,797 
there remained profits retained in the group of 
£7,791,576. 

The total production of crude steel in 1951 was 
15,638,000 tons, which was about 4 per cent less 
than in 1950. The publicly-owned companies 
produced more than 98 per cent of the total 
tonnage of ingot steel. Demand for steel was in 
excess of supply, which was limited by shortage 
of raw materials. 

Although much of the industry’s equipment 
is efficient, some plants are out of date and 
expensive in manpower and fuel, and large sums 
will need to be invested for many years in 
modernisation and new plant. Capital invest- 
ment has recently been at £50 million per 
annum, and it is expected that investment will 
continue to be required at about £60 million per 
annum. Retained profits cannot be expected to 
provide for expansion as well as maintenance and 
replacements. The Corporation is now drawing 
up with the industry a general development 
programme. 

Transfer—On February 15, 1951, direct 
ownership was transferred to the Corporation of 
all the securities of fifty-eight companies and 
some of the securities of a further twenty-two 
companies. British Iron and Steel 34 Per Cent 
Guaranteed Stock, 1979/81, was issued as com- 
pensation to the previous owners of the trans- 
ferred securities. The amount of stock issued 
up to March 31, 1952, as compensation totalled 
£237,616,377. The number of accounts on the 
date of transfer was about 185,000. At the end 
of March, 1952, the number of accounts for 
British iron and steel stock had been reduced to 
127,000 mainly by transfer and consolidation. 
At the end of March, 1952, the only transferred 
securities remaining to be valued were those of 
the Staveley Iron and Chemical Company, Ltd., 


which have since been submitted to the Iron and 
Steel Arbitration Tribunal. 

The Place of the Corporation in the Industry.— 

The Act transferred those companies, except 
small producers,"engaged in digging or working 
iron ore, smelting pig iron in a blast-furnace 
making steel ingots or shaping steel by hot 
rolling. This left out, among others, companies 
making iron or steel castings, forgings or drop 
stampings and cold-rolled steel. The publicly 
owned companies in 1951 produced 97-4 per 
cent of the total production of iron ore, 97-1 per 
cent of pig iron, 98-7 per cent carbon steel 
ingots, 90-6 per cent of heavy steel sections and 
rails, and lesser proportions of other steel 
products. The companies in the Corporation 
group constituted the great bulk of the. heavy 
sections of the industry. The companies were 
members of the British Iron and Steel Federa- 
tion, but the Act gave the Corporation no direct 
control of the Federation nor any direct partici- 
pation in its deliberations, although the Cor- 
poration was given responsibilities for matters 
previously dealt with by the Federation. 

Relations with Companies.——By the end of 
September, 1951, the Corporation had reviewed 
the boards of seventy-two of the principal com- 
panies. The changes made reduced the number 
of directorships from 450 to 411. The Corpora- 
tion considers that some companies could, with 
advantage, be more closely associated and they 

- took some steps in this direction. The Corpora- 

tion recognises that some activities of the com- 
panies not necessarily associated with the iron 
and steel industry might be arranged for 
separately. 

Relations with the Federation—The publicly 
owned steel companies were the predominant 
members of most of the conferences of the British 
Iron and Steel Federation, which had provided 
common services for the industry and had advised 
on the general policy of the industry. The 
Corporation, however, had been given a wide 
range of responsibilities under the Act, although 
the Act gave to the Corporation no direct control 
of the Federation nor any direct part in its 
deliberations. The Corporation did not seek to 
control the Federation and, in fact, instructed 
the companies to maintain their participation in 
the work of the Federation. It was clear, how- 
ever, that to discharge its duties under the Act 
the Corporation would need either to create a 
parallel organisation to the Federation or to 
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come to an arrangement for the services of the 
Federation and some control of its policies in the 
public sector. The Federation did not accept the 
claim of the Corporation to be represented at all 
meetings of the Federation Executive Com- 
mittee. The Corporation was anxious to avoid 
setting up duplicate machinery. It was only 
after protracted discussion that agreement was 
reached, in which the Federation recognised the 
responsibilities of the Corporation, and the 
Corporation agreed to the continuance of the 
Federation services and organisation, pending 
the setting up ~“ a long-term organisation. 
Discussions on u~< long-term organisation were 
suspended after the return of the Government 
pledged to repeal the 1949 Act. 

Raw Materials, Production and Supplies—The 
total production of steel ingots and steel for 
castings was 15,639,000 tons, about 4 per cent 
less than in 1950. The fall in production was 
due to shortage of raw materials, especially of 
scrap. The supply of steel to the home market 
was kept slightly higher than the previous year 
by drawing on stocks and by higher imports and 
lower exports. The tonnage of scrap fell by 
1,114,000, and the tonnage of pig iron in making 
steel increased by 345,000. 

About half the ore used is imported, calculated 
on the iron content, the other half is home-dug 
ore. Although some blast-furnaces were short 
of imported ore during the early months of 1951, 
the total for the year was the highest annual 
tonnage ever imported into Britain. Stocks of 
imported ore increased over the year by 175,000 
tons. The industry will largely depend for many 
years on foreign orefields ; the Corporation 
considers there should be greater participation 
in ownership and control of suitable foreign 
orefields. Ore is imported and distributed by 
B.1.S.C. (Ore), Ltd., a Federation company. 
The cost of foreign ore was greatly increased in 
1951, freight cost was about double that of the 
previous year. 

The resale price to the ore consumers was 
kept down to the same figure as the previous 
year and a substantial loss under this head was 
incurred in the year to March, 1952. This loss 
was borne by the industry fund, which is under 
the direction of the Federation and is fed by 
levies on all steel produced. The levies are 
treated as a manufacturing cost. Foreign ore 
costs continue in 1952 at a high level, but the 
selling price is being held constant. While this 
price stabilisation policy protects the consumer 
of foreign ores from the full blast of the rises in 
world prices, the distribution of the burden of the 
loss and the anomalies created are such as to 
meet review. The methods by which the losses 
are recovered through the industry fund are 
being examined in conjunction with the Federa- 
tion. 

Consumption of home-produced ore was 
about 14 million tons in 1951, compared with 
12,775,000 tons in 1950. The increase in home 
ore production took place mainly in the South 
Lincolnshire and Northamptonshire orefields. 
Pre-treatment of the low-grade home ores is 
giving valuable help in lessening the load of this 
bulky material on blast-furnace capacity. In 
1951 the average iron content of imported ore 
was 55 per cent, while that of untreated home 
ore was about 30 per cent. There are twenty- 
eight publicly owned companies producing iron 
ore in Britain, ranging from a company with 
only forty-seven employees to a major company 
with 1200 employees providing more than 
2 million tons of ore a year for, its parent com- 
pany. “The Corporation considers there is 
scope for integration of the working of these 
companies to promote the more efficient exploita- 
tion of the orefields.”’ 

Shortage of scrap was the most important 
single factor reducing steel output in 1951. 
Imports from Germany were 1,490,000 tons less 
than in 1950. Consequently the scrap ratio, i.e. 
scrap used as part of steel output, fell from 
63 per cent in 1950 to 50 per cent in 1951. Except 
for the efforts made in the industry itself the 
national scrap drive fell short of expectations in 
1951. Home-bought scrap was expected to 
increase by 250,000 tons ; but, in fact, home- 
bought deliveries fell short of 1950 by 104,000 
tons. In the iron and steel industry, however, 
“‘ own arisings” yielded an extra 325,000 tons 
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from obsolete plant and buildings and general 
clearing up. Scrap prices are statutorily con- 
trolled by the Minister of Supply. Export of 
scrap is virtually prohibited. Prices had been 
kept stable at about 85s. per ton until August, 
1951, when they were increased by 40s. Imported 
scrap is purchased by the Federation company 
at world prices and resold at home prices. As 
world prices exceed £20 per ton a heavy loss is 
incurred, which is financed by the industry fund 
out of the proceeds of levies. The industry 
produces about 70 per cent of its coke require- 
ments. Although there were some local short- 
ages early in 1951, the total coke receipts at 
blast-furnaces increased by 454,000 tons over 
1950. The Corporation has taken steps to 
ensure that furnace and coke oven development 
are related. By the end of 1952 the blast- 
furnaces are expected to require 240,000 tons 
weekly. 

Prices and Distribution.—Iron and steel prices 
have been statutorily controlled by the Minister 
of Supply since 1939. Small increases in prices 
were made in February, 1951. A substantial 
price increase was made in August, 1951, to meet 
the rise in cost of materials, wages, transport, and 
fuel and to cover the loss on imported finished 
steel, which had previously been borne by the 
Government. The pre-war system of basing 
prices on returns of production costs plus a 
standard margin to cover depreciation and profit 
was confirmed by the Iron and Steel Board in 
1948/49, and it has been continued to the present 
time. Owing to the increasing demand for steel 
and the mounting volume of orders on hand a 
scheme of preferential deliveries was introduced 
by the Government in June, 1951, and subse- 
quently the reintroduction of statutory control. 

Labour.—Of the 292,000 persons employed by 
publicly owned companies at the end of Sep- 
tember, 1951, some 225,000 were engaged in 
iron and steel making activities. The majority 
of the others were in constructional and general 
engineering, about 10,000 were in ironfoundries, 
and 1300 were engaged in drop forging. Average 
weekly hours worked at the end of September, 
1951, were process workers, 46:7 ; general and 
maintenance workers, 49-7 ; technical, adminis- 
trative and clerical workers, 40-5. Average 
weekly earnings for the week ended October 6, 
1951, were general and maintenance workers, 
£8 16s. 7d.; administrative, technical and 
clerical workers, £8 8s. 2d. Process workers 
ranged from £8 9s. 5d. for those in tinplate 
manufacture to £10 5s. 7d. for workers in steel 
melting furnaces. 

Agreement was reached in March, 1952, 
between the Iron and Steel Trades Employers’ 
Association and the Iron and Steel Trades Con- 
federation to introduce a forty-four-hour working 
week in melting shops and heating departments. 
A similar agreement was reached with the 
National Union of Blastfurnacemen. Agreement 
was also reached on an extension of holidays 
with pay. Generally speaking, the wages of an 
iron and steel worker consist of a basic hourly 
or shift or tonnage rate, plus a sliding scale pay- 
ment, plus a cost-of-living payment and, in most 
cases, plus a tonnage bonus. The Corporation 
made no change in the existing negotiation 
machinery which continues in accordance with 
agreements between the employers’ associations 
and the trade unions. Agreements reached 
between the negotiating bodies since the general 
date of transfer have covered such matters as 
guaranteed employment, hourly rates for skilled 
craftsmen and bricklayers and working hours. 
Proposals for new pension schemes have been 
submitted to the Corporation by several com- 
panies. The Corporation has authorised their 
introduction where appropriate. 

Development.—One of the more important 
responsibilities of the Corporation is that for 
the control of development in the publicly owned 
companies in accordance with a general pro- 
gramme to be settled from time to time with the 
approval of the Minister. 

Some of the more ambitious schemes in the 
1945 Development Plan such as those for new 
integrated plants in Scotland, the North-East 
Coast and the Midlands, totalling £70 million 
at 1945 prices, had not been started at the general 
date of transfer although in some cases other 
schemes had been extended as alternatives. 
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The Corporation and the Federation are now 
engaged in examining development Proposals 
in consultation with the companies in the Prepara- 
tion of a further General Programme of De, elop- 
ment which will overtake, and where appropriate 
include, the schemes left over or partially com. 
pleted from the 1945 Development Plan. The 
Productivity Team report has drawn attention 
to the numerous small works in the industry 
and the need for big increases in size of British 
works to get the benefits of integration and fyl] 
use of the efficient units. 

Before the transfer to public ownership, com. 
panies’ development proposals were examined 
by the Ministry of Supply after Federation 
approval had been given. Final decision 
whether to proceed with the scheme and at what 
speed was left to the discretion of the company, 
The Corporation now collaborates with appro. 
priate Federation Committees in examinin: the 
technical merits of company proposals, then 
itself considers the scheme in the light of its 
financial responsibility and the general develop. 
ment programme. 

Before the Corporation were set up it wiis the 
duty of the Ministry of Supply to fit the schemes 
into the framework laid down by the Govern- 
ment’s investment programme. The Ministry 
has now delegated authority to the Corporation 
for the publicly owned companies. Actual 
capital expenditure in iron and steel activities 
by the publicly owned companies for 1951 was 
close to the £53 million estimated early in the 
year. The greater part of the new schemes 
approved by the Corporation have been for 
expanding the production of pig iron and coke 
in order to increase the supply of materials for 
steel-making. 

Tables in the report show development 
schemes completed in period February, 1951, to 
September, 1951 ; development schemes in hand 
September 30, 1951, and more important schemes 
approved in period February, 1951, to September, 
1951. 

Other Matters.—In view of the scarcity of raw 
materials and the coming into operation of 
modern plants certain older works were closed. 
Decisions to shut down temporarily are left to 
individual managements, but the permanent 
closing of works is a responsibility of the Cor- 
poration. Most of the workers displaced 
because of closings have been re-employed in the 
steel industry. 

A list of works closed in the period is given 
herewith : 

The Landore and Bryngwyn melting shops 
and the Whitford sheet works of Richard Thomas 
and Baldwins, Ltd. 

The Briton Ferry steelworks of the Briton 
Ferry Steel Company, Ltd. 

The hand sheet mills at the Orb Works of the 
Steel Company of Wales (Lysaght Works), Ltd. 

The steel plant at the Stockton Malleable 
Works of the South Durham Steel and Iron 
Company, Ltd. 

The sheet mills at the Ellesmere Works of the 
Wolverhampton Corrugated Iron Company, 
Ltd. 

The melting shop and cogging mill at the 
Blochairn Works of Colvilles, Ltd. 


Books Received 


The Story of the Mushets. By Fred. M. Osborn. 
London: Thomas Nelson and Sons, Ltd., 3, 
Henrietta Street, W.C.2. Price 21s. 

Textbook of Mechanics. By J. G. Jagger. London : 
Blackie and Son, Ltd., 16-18, William IV Street, 
Charing Cross, W.C.2. Price 60s. 

Elementary Mathematics. By Lewis W. Phillips. 
London : Macdonald and Co. (Publishers), Ltd., 16, 
Maddox Street, W.1. ice 12s. 6d. 

Theory of Naval Architecture. By Andrew McCance 
Robb. London: Charles Griffin and Co., Ltd., 
42, Drury Lane, W.C.2. Price £8 8s. 

Industrial Heat Transfer. By F. W. Hutchinson. 
U.S.A.: The Industrial Press, 148, Lafayette Street, 
New York, 13, N.Y. Price 6 dollars. 

Civil Engineering Plant and Methods. ' By Rolt 
Hammond. London: Ernest Benn, Ltd., Bouverie 
House, Fleet Street, E.C.4. Price 25s. 

Waves and Tides. By R. C. H. Russell and D. H. 
Macmillan. London: Hutchinson International 
Authors, Ltd., Stratford Place, W.1. Price 
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THE ENGINEER 


Production and Productivity in 
Electric Lamp Manufacture 


By S. R. EADE,t M.1LE.E.,§F.1.W.M. 


Electric lamp manufacture on a world-wide basis has grown up with a distribution 
of manufacture corresponding roughly with the distribution of population. So far as 
the domestic filament lamp is concerned most countries are self-sufficient and in 
the larger countries, particularly the U.S.A., factories tend to be distributed in 
accordance with the density of population. The author studies productivity and its 
influence on prices and wages, reviews the evolution of lamp-making machinery and 


studies the design of modern machines. 


N Great Britain, the annual production of 

electric lamps is at present 320 millions, 
and this figure can conveniently be divided 
into four classes. The largest class covers 
the range which we commonly call general 
lighting service lamps—that is, the familiar 
incandescent lamp ranging from 1I5W to 
200W. The national production in this class 
is approximately 170 millions. The second 
largest class can conveniently be referred to 
as miniature filament lamps, and this will 
include flashlamps, automobile lamps of all 
sizes, cycle and Christmas tree decoration 
lamps, and a wide range of similar types. 
Here the national production is approxi- 
mately 100 millions. Thirdly, we have the 
remaining range of filament lamps which we 
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Great Britain 

commonly call “specials.” These include 
such items as projection, architectural and 
candle lamps and an enormous range for 
medical, industrial and similar purposes. 
Fourthly, we have the steadily growing range 
of electric discharge light sources which 
includes low, medium and high-pressure 
mercury lamps, sodium lamps and the now 
well-known tubular fluorescent lamp. It 
will be seen from these figures that the bulk 
of lamp production is still with the tungsten 
filament lamp. The rapid development of 
discharge lamps in recent years has tended to 
obscure this fact, but, despite their great 
value for many reasons and purposes, it is 
not expected that the production of discharge 
lamps will become any greater than, say, 
10 per cent of the total unless some funda- 
mentally new development takes place. 

The lamp industry is essentially a mass- 
production industry, with highly developed 
manufacturing equipment which is designed 
and constructed by the lamp makers them- 
selves. The degree of mechanisation is 
related to the diversity of lamp types and 
whereas flashlamps and the generally used 
ratings of domestic filament lamps are made 
on highly mechanised production lines, 
many of the types required in small quantity 
* Based on a paper read before the Institute of Production 
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t Manager, B.T.H. Lamp Works. 





are made by skilled hand labour and a 
limited amount of equipment to provide the 
necessary degree of flexibility to meet produc- 
tion requirements. 

The complexity of lamp manufacture can 
perhaps be summed up by saying that 
approximately 6000 varieties of lamps are 
in production in this country, although 
something like 80 per cent of the total sales 
are limited to about 1000 types. 


PRODUCTIVITY 


The study of productivity in the lamp 
industry is interesting because a common 
system of recording has been used by all 
countries for many years. In considering 
the assembly of the domestic lamp, for 
instance, we refer to the number of lamps 
assembled per operator-hour of direct labour, 
commencing with the components and ending 
with a tested and packed lamp. The figure 
is commonly referred to as production per 
operator-hour, or P.O.H. 

The range over which this figure varies 
with differing lamp types can be seen from 
the following table, which is typical of the 
larger British factories to-day :— 
































Lamp type P.O.H. Approx. production 
in G.B. per year 
Domestic incandescent... ... 65 170, 
PE ©. ‘soi ane > axe - ane 130 30, 
Motor car headlamp ... ... 15 15 
Tubular fluorescent... ... 10 10, 
Other discharge types me 1 500,000 








The first reason for the discrepancy in 
these figures is the difference in mechanical 
complexity of the various types. The second 
reason is the variation in demand which, in 
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turn, has decided the capital investment 
possible. This is well illustrated in Fig. 1, 
which shows the growth in total lamp pro- 
duction over twenty-five years in this country 
dnd plotted on the same graph the growth in 
P.O.H. averaged for the major factories for 
domestic lamps in the range 15W to 150W. 
The growth of productivity in industry 
generally is often spoken of as though it 
followed a logarithmic law. It has been said, 
for instance, that in 1890 the average indus- 
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Fig. 3—Lamp Prices, Productivity and Wages 


trial production rates in Great Britain and 
the U.S.A. were the same. Since that time 
the U.S.A. rate has increased 3 per cent per 
annum compound, whilst in this country the 
increase has averaged only 1 per cent, leaving 
the U.S. two and a half times ahead of us. 

In comparable terms for lamps since 1924 
(when P.O.H. in the two countries was equal) 
the improvement has been 8 per cent per year 
in this country and just over 10 per cent in 
the U.S.A., leaving the average difference for 
comparable types at 2 to 1. In every case 
examined, the shape of the curve is not 
logarithmic, but the average tends to show 
a constant annual addition, as does produc- 
tion growth. For individual factories the 
P.O.H. curve will, of course, exhibit a series 
of steps as new types of equipment have been 
introduced. 

As would be expected, the cost of lamps 





Fig. 2—Assembly of Filament Lamps 








260 


has steadily decreased as demand and P.O.H. 
have increased. Fig. 3 shows the average 
list price for the range 15W to 200W inclusive 
over twenty-five years. On the same graph 
is plotted average P.O.H. for the same range 
and also hourly earnings for the female 
labour employed in one typical factory. It 
is interesting to note how one has com- 
pensated the other, and there is the problem 
which confronts the industry due to recent 
wage increases. 

A similar curve for the American case 
shows that for the first time in thirty years 
the average list price curve has had to take 
an upward turn. : 

Tt may well be asked why productivity 
in the British lamp industry is not as high as 
in America. The chief reason is the size of 
the load. America has at least as many 
varieties to make as we have, but they have 
eight times the national load and the indus- 
trial units are correspondingly bigger. With 
the highly specialised plant used for lamp 
manufacture, maximum efficiency is obtained 
only when a group of machines can be set 
up and left to make one type for long periods. 
With 6000. varieties and the existing load, 








Fig. 4—Edge Cam and Roller Index System 


that is an ideal to which wecan seldom attain. 

We can design and build equipment which 
is quite as efficient as the American, and given 
comparable factory loading, we can obtain 
comparable productivity. A case in point 
is the flashlamp, where the number of makers 
is limited, the British load is considerable 
and the number of varieties is small. 

With lamp demand steadily rising at the 
rate of about 20 millions per year, there is 
urgent need to continue the steady growth 
of productivity. This steady improvement 
is possible and its fulfilment will be, as in 
the past, chiefly a story of mechanical engi- 
neering progress. 


THE EVOLUTION OF LAMP-MAKING 
MACHINERY 


The number of types of machines employed 
in the electric lamp industry as a whole is 
legion. The machines used for the assembly 
of the domestic incandescent lamp are 
perhaps the simplest to consider. Such 
assembly is carried out on a group of inter- 
connected machines as shown in Fig. 2. 
Into this group are fed the necessary com- 
ponent materials and with automatic transfer 
between machines nine operators can com- 
plete and pack for shipment over 1000 lamps 
each hour. 

Such an assembly line is slowly evolved 
over the years. Any lamp can be made by 
skilled hand labour and a minimum of tools 
and equipment. and the process of mechanisa- 
tion usually follows a logical pattern. With 
lamps in very small scale production it may 
be best to train operators to such a degree 
of skill that they carry out all operations in 
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the fabrication of a lamp. It is evident that 
for increased production the skill required 
of an individual operator could be reduced 
by dividing the successive operations among 
a team. The first stage of mechanisation 
would then be to provide a belt conveyor or 
other mechanical means for transporting 
the partly fabricated lamp from one operator 
to the next. By this method time and effort 
is wasted since each operator must pick up, 
hold, and set down the lamp while she carries 
out her operation. Therefore, in cases where 
it is desirable or possible mechanically to 
hold the lamp or components whilst work is 
being done, it is a logical development to 
set the operation around a circular table 
which rotates steadily or in steps to carry 
the parts from one operator to the next. 

The next logical step will be to provide 
automatic means at stations around the 
machine to carry out the work previously 
done by hand. The remaining stages of 
mechanisation are automatically to feed the 
component materials and automatically eject 
the finished components. 

Every operation, except inspection, in 
the assembly of the domestic filament lamp 
has been mechanised by someone at some 
time. On the other hand, no one has at 
any time had in operation a completely 
mechanised group. Whether or not it is 
justifiable completely to mechanise any given 
operation is a question which each factory 
must answer for itself, and the answer may 
vary from time to time as processes and 
materials change. The answer is also bound 
up with the shrinkage of manual versus 
machine operation and is often greatly 
influenced by the need for inspection. If 
an operator is needed at a given point in the 
group to inspect the product, then it may be 
well to let her carry out some loading or 
transfer operation as part of her task. 


MACHINE DESIGN—INDEXING MECHANISMS 


Almost all of the machines used have one 
feature in common—the intermittent rotation 
of the machine table. At least fifteen different 
methods of producing intermittent turret 
rotation are used on lamp machines, but 
only one is of importance. In any system 
the following points have to be considered :— 

(1) The number of heads to be disposed 
at equal spacing around the turret. This, 
together with the spacing, involves the 
important problem of inertia of the rotating 
mass. 

(2) The accuracy of positioning required 
during the “* dwell ” of the turret. 

(3) The portion of the cycle time which 
can be devoted to the transfer of a head from 
one station to the next, involving as it does 
the rate of acceleration and deceleration of 
the rotated mass. This portion can best be 
expressed as an angle relative to a cycle time 
of 360 deg. Cent. 

The form of indexing mechanism which 
has become almost universal for lamp- 
making machinery is illustrated in Fig. 4 
and is commonly known as the edge cam and 
roller system. The turret carries as many 
equally spaced rollers as it has work holding 
heads. Two adjacent rollers straddle the 
sides of the index cam until a point is reached 
in the cam’s rotation where a cross-over 
track rotates the roller plate one roller pitch. 
The index angle and acceleration/deceleration 
curves are completely variable, according 
to the design and the subtended angle of the 
cross-over track. 

In certain lamp-making machines it has 
been found more convenient in the design 
of the cam and roller indexing system to 
employ two rollers per head, with a double- 
throw cross-over track in the cam. 

These indexing systems are manufactured 
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to, and continue to operate at, a high acy. 
racy. The permissible slackness at th. 
periphery of the 30in diameter turret of , 
mount-making machine, for instance, jg 
about 0:002in. As it is seldom practicable 
to make the roller pitch circle as large jy 
diameter as that of the work heads on the 
turret, it will be seen that the required 
accuracy referred to the cam and role; 
system is better than 0-002in. This, in term, 
of the chordal pitch of rollers around the 
roller plate, requires a variation no greater 
than +0-0003in if reasonable tolerances ar. 
distributed throughout. 

The cycle time in lamp-making machine, 
commonly varies from one and a half second; 
to about ten seconds, but is usually aroung 
two to four seconds with an index angle of 
60 deg. to 70 deg. 


HOLDING THE) Work 


The function of the indexing mechanism 
being to transfer the work fron one station 
to another, the next item of interest is the 
means employed to hold the work. Theg 
range from chucks to hold 8ft lengths of 
fin diameter tubing“during the"manufacture 
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Fig. 5—Section Through Lamp Assembly Machine 


of the tubular fluorescent lamp, through a 
range of holders for various shaped bulbs, 
down to tiny chucks suitable for flashlamp 
bulbs and the like. The work head may hold 
various lengths of glass tube and rod, glass 
bulbs, lengths of wire and fabricated metal 
components of all shapes and sizes. 

Vacuum is sometimes used to hold the 
component, but more usually mechanical 
means are employed. The work head will 
almost certainly be called upon to withstand 
fierce heating and may well have to hold five 
or six separate components in accurately 
spaced alignment. It need hardly be men- 
tioned that simplicity is the keynote and a 
minimum number of constraints to retain 
each component in its allotted place. 


ROTATING (AND STOPPING) THE WoRK 


Head rotation must be stopped whilst 
loading and unloading and sometimes at 
stations between. The work heads are usually 
driven by means of gearing ; a large spur 
gear rotating on the turret axis meshing with 
pinions located at the base of the work 
spindles. These pinions usually drive the 
spindle via friction clutches. The head is 
arrested by the small roller on the driven 
side of the clutch running into a stopping 
track arranged on the machine undertable. 

Lamp-making machinery is expected to 
run for long periods without inspection of 
such inaccessible parts as this, with the ever- 
present tendency for the lubricant to become 
a paste of dirty grease and finely powdered 
glass. An enclosed clutch design is often 
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ysed, therefore, with the spring loading to 
the friction pads applied radially, 

An alternative design uses a positive form 
of dog clutch. With this the dogs are dis- 
engaged by the rotation of the lower collar 
against the direction of rotation of the 
spindle, when arresting the roller meets the 
track wall as before. This very positive 
system has been applied with entire success to 
some very fast-moving machines. 


GENERAL ASSEMBLY OF INDEXING 
MACHINES 


A typical complete assembly is shown in 
diagrammatic section in Fig. 5. We have 
edge cam and roller indexing ;. gearing to 
rotate the work spindles ; friction clutches 
to permit stopping ; vacuum chucks to hold 
one component of the work, and, lastly, a 
track to raise and lower the work spindles 
with cam-operated sections to provide rapid 
lift. We may note in passing the additional 
cams on the main camshaft which are used 


THE ENGINEER 


valve. At each index station the lamp port 
in the upper half registers with a similar port 
in the lower half, which is connected with 
evacuating or gas-filling equipment as 
required. The vacuum circuit will probably 
comprise factory main services, together with 
a succession of local high-speed oil-sealed 
rotary pumps, and for gas-filled lamps the 
evacuation is usually assisted by intermediate 
injection of an inert flushing gas. In either 
case the lamp envelope is heated to help 
release water vapour. At the end of the 
cycle the exhaust tube is melted to seal it 
by suitably introduced gas fires, but before 
this event the gas-filled lamp is cooled and 
the filling gas introduced to the maximum 
possible pressure, rather below one atmo- 
sphere, in fact, owing to the difficulty of 
sealing the exhaust tube if the lamp is at a 
higher pressure. 

In recent years much work has been done 
to design machines capable of operation at 
even higher speeds. This has involved such 
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lamps made will set at nought our increase 
in productivity. This is a most important 
consideration and one that becomes pre- 
dominant in the latter stages of mechanisation. 

It is always found that as the assembly 
process is speeded up and/or the degree of 
mechanisation is increased, the wastage (or 
shrinkage, as it is called in the lamp industry) 
will also increase unless the components 
are of a sufficiently high standard of quality. 
For instance, the dimensional tolerances 
must be reduced and in the case of glass com- 
ponents they must withstand faster input of 
heat, and this means more even wall thickness, 
very smooth glazed cut surfaces, and so on. 
It must then be determined if the component 
quality can be improved sufficiently and 
if it is economically sound to do so. The 
quantities to be made will again come into 
the picture and the cost of perhaps new and 
special equipment. It may well be that an 
operation must be added and the cost of the 
component may be increased by an amount 





Fig. 6—Sealing and Exhaust Unit 


to drive mechanisms at individual work 
stations and the gas fires which effect the 
glassworking. 

The foregoing has referred only to indexing 
machines in which the work is rotated. But 
the work head may well be fixed with the 
mechanisms at work stations moving in and 
out to perform their function, or the work 
head moving up and down in a vertical 
plane to bring the work into the mechanisms 
at each “* dwell.” 


EXHAUST MACHINES 


From these fabricating operations in the 
assembly of the lamp we pass to the equip- 
ment used for evacuation and gas filling. 

Some special lamp and valve manufacture 
employs stationary bench equipment with 
which many will be familiar. This is because 
the product requires a long exhaust time 
possibly involving high-frequency heating 
and heavy activating currents. An exhaust 
machine for such an article would therefore 
be so large and costly that it would be 
unjustified unless the production require- 
ments were high. 

With filament lamps, however, the total 
exhaust time can be a matter of one and a 


half to two minutes, and this is usually 


carried out on rotary indexing as previously 
described. 

The lamp exhaust tube is held in a rubber 
connector, automatically compressed around 
it, and thereby connected to a port in the 
upper half of a two-plate, oil-sealed rotary 


problems as limiting rubbing speeds on the 
oil-sealed rotary valve, redesign of vacuum, 
flushing and gas-filling lines and the control 
of these circuits to avoid contamination, 
increased pumping capacity and the ability 
to seal off and discharge at these higher 
speeds. Some very interesting work is 
resulting and exhaust equipment is under- 
going considerable change and will continue 
to do so in the next few years. 


THE COMPLETE MANUFACTURING GROUP 


Thus the complete manufacturing group 
usually consists of a series of separate 
machines connected by conveyors. A good 
example is the sealing and exhaust unit 
shown in Fig. 6, with two feeding and one 
discharge conveyor. It would be possible, 
of course, to couple the separate machines 
together so that they are synchronous and 
arrange for the product to be transferred 
directly from one machine to the next. If 
there is no operator present this latter course 
must be followed. Therefore, any defect 
is passed on to make a defective lamp. If 
the total labour cost was high and the 
material cost low, this course might be 
justified, but, in fact, the opposite is the case. 
The direct labour cost in assembling and 
packing a domestic lamp is about 9 per cent 
of the manufacturing cost, with, say, nine 
operators on a modern group. If we so add 
to the mechanisation that we save one 
operator, a | per cent increase in defective 


Fig. 7—Threading Cap on Copper Leads by Hand 


which will 
assembly. 

To allow for rejection of defective work 
it is usual to run the earlier machines in the 
group in a descending order of speed and to 
arrange the interconnecting conveyors so 
that there is some amount of accumulator 
effect. As machines become more self- 
sufficient it becomes necessary to add auto- 
matic devices to detect faults wherever 
possible and, in particular, to stop the feed 
of successive components where one is 
missing or displaced. This is done by 
mechanical, electro-mechanical or, more 
recently, electro-pneumatic means. 

There are certain cases where two machines 
are solidly coupled and the intervening 
operator removed, for technical rather than 
productivity reasons. Such a case is that 
between sealing-in and exhaust. It is most 
important to exhaust the assembled lamp as 
hot as possible and without allowing it to 
cool down from the sealing operation. 
Other similar cases exist and so considera- 
tions of lamp quality will partly decide the 
group arrangement. 

An interesting example of the retention of 
hand labour is in the operation of threading 
the pasted cap on to the copper leads of the 
otherwise completed lamp as shown in 
Fig. 7. Many automatic threading devices 
have been designed and tried, and many 
so-called “threading aids” are in use. 
Operators are, however, retained because 
100 per cent perfect automatic operation 


outweigh the gain at lamp 
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has not been achieved, and, as noted earlier, 
it only needs a lamp shrinkage of 1 per cent 
to pay for one operator. 

One final point concerning limits imposed 
on increased mechanisation is skilled mecha- 
nical attention. It is easily possible so to 
complicate the machinery by adding mecha- 
nical devices that the cost of skilled setter- 
mechanics outweighs the saving'in direct 
operator hours. This is a factor in the 
economic balance sheet which must be care- 
fully watched. Closely associated with it is 
the loss of flexibility as mechanisation 
increases. As we have noted earlier, our 
market and size of production unit precludes 
long runs without change and the cost of 
skilled mechanical hours involved in making 
changes must be considered. 

In conclusion, it should be emphasised 
that the evolution of this grouped equipment 
to give increased productivity and improved 
quality is the result of steady and continuous 
development in many interrelated fields. 
The metallurgist is improving his tungsten 
wire to permit faster and dimensionally more 


details of the system are given here. 


|B acraptn and radar perform functions which 
are complementary to each other. as aids to 
navigation. Radar detects objects and shows 
their distance and direction from the user’s 
set and enables the ship’s position to be fixed 
from known landmarks appearing on the radar 
screen. In contrast, Decca is a means of con- 
tinuous position fixing and enables a course 
to be followed precisely without recourse to 
marking buoys or landmarks. 

The system provides a means of accurately 
fixing the position of light-vessels and buoys, 
which is such a vital matter for navigators, and 
also for the laying of cables and hydrographic 
work. Another use to which the system has 
been applied recently was the speed trials of 
the cargo ship “‘ Manchester Spinner” which 
was built at Birkenhead. By employing, the 
Decca navigator, the ship was able to run the 
measured mile trials in Liverpool Bay instead 
of having to proceed to the Clyde, so that a 
saving of time and fuel was effected and the 
ship was able to load and sail on her maiden 
voyage at an earlier date. 

A chain of ground stations, having a range of 
240 nautical miles from the master station, forms 
the basis of the Decca navigator, which is a 
continuous wave phase comparison system 
employing transmissions in the 100kc/s band. 
The latest chain follows the conventional pattern 
and consists of three slave stations set out in 
star pattern around a master station with the 
connecting base lines varying between 130km to 
200km in length. The aerials in use at the 
stations consist of a self-supporting steel tower 
325ft high, with booms supporting a capacity 
umbrella. The radiated power is 1kW from an 
input of 2-4kW, and the earth mat consists of 
ninety radial wires of 7/,, gauge copper each 
about 300ft long. Interesting.points concerning 
the system are the small space in the frequency 
spectrum occupied by the four transmissions, the 
high stability of the master frequency and of the 
slave phase-locking circuits and the provision for 
automatic and instantaneous changeover to a 
standby unit in the event of breakdown. 

The stations which transmit at frequencies 
having a fixed relationship one to the other, 
using a basic frequency approximately equal to 
14kc/s as unity, send out transmissions which 
produce a phase pattern consisting of three 
series of hyperbole. These are used in con- 
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accurate coiling and the mechanical designer 
of the coil-making equipment is working in 
harmony. The glass technologist and glass 
manufacturer are working to give improved 
consistency in bulb and tubing and in their 
own field with furnace designers and machine 
builders working to increase their manufac- 
turing productivity and lower costs. Similarly 
with caps, leads and other components which 
flow to the lamp assembly groups. Then 
on lamp assembly it is not only the mechanical 
engineer who has work to do—the chemist, 
the metallurgist and lamp design engineers 
must help at every stage. Finally, and by no 
means least, the work that all have done can 
only be successfully applied by enlisting the 
co-operation and goodwill of the operating 
team. 

The final result is bound to vary from 
factory to factory even though making the 
same product. Each is the result of 
co-ordinated development in interrelated 
fields and at any time should represent the 
optimum for a complex set of circumstances 
and conditions. 


Navigation System Extension 


In a recent Journal note we recorded the opening, by Sir Norman Guttery, on July 
29th, of the South-West British chain of the Decca Navigator system. The actual 
ceremony, which was attended by the diplomatic representatives of many maritime 
countries, took place on board the M.V.‘* Vecta”’ in Southampton Water and the 
vessel subsequently cruised down the channel to Poole Bay, demonstrating with 
Flight Log and Decometers the working of the system and its accuracy. Some 


junction with a map of the area and are over- 
printed on it in the form of a lattice of numbered 
ines, separate colours, namely, red, green and 
purple, representing the slave stations. The 
interval between the lines are known as lanes 
and the introduction of the lane identification 
system, which was brought into operation in 
January, 1949, was described in THE ENGINEER 
in the issue of January 28th of that year. 
Although three transmitters are available, only 
two are required to fix 
a position, the station 
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and based upon an analysis of the results the 
Ministry of Transport was able to give it, 
approval and to give notice to mariners that the 
new chain can be used for navigation. 

The opening of this latest unit in the system 
of transmitting stations extends the coverg 
to the South and West of Ireland and well into 
the Bay of Biscay and, under favourable con- 
ditions, it is expected that in the day-time g00d 
operational results will be obtained beyond the 
limits laid down by the Ministry of Transport 
probably as far as Northern Spain. Fos coastaj 
traffic the new chain closes the gap which 
existed between the North British and English 
chains and increases to a high degree the acy. 
racy of the system in the West Channel anq 
South-West coastal area. For deep sea vessels 
the chain provides a much needed navigational 
service. Hitherto the facilities for fixing have 
been poor, but now a direct approach is possible 
so that the service offers increased economy and 
safety for shipping operations in the South. 
West approaches. 

This system is the third British chain and fifth 
Decca chain to be established since the system 
emerged from its wartime role and was set up 
in 1946, on a commercial basis, as a marine and 
air navigational aid. The coming into servic¢ 
of this fifth unit completes a coverage which 
as shown in the map reproduced herewith. 
includes the waters around the British Isles and 
extends into the Southern Baltic. 

Since the opening, in July, 1946, of the English 
chain with the master station at Buntingford, 
near Ware, Hertfordshire, and the red, green 
and purple slaves at Shottesham, near Norwich, 
Norfolk, East Hoathly, near Lewes, Sussex, 
and Wormleighton, Warwickshire, respectively, 
the system has been rapidly and successfully 
developed. In October, 1948, the Danish chain 
was opened, the master station being situated 
at Samso and the slaves sited as follows: red 
at Moen green at Hojer, and purple at Hijorring, 
Nearly three years later, in June, 1951, the North 
British chain was completed, with the red, green 
and purple slave stations at Clanrolla, Northern 
Ireland, Low Busten, Northumberland, and 
Neston, Cheshire, and the master at Kidsdale, 
Wigtonshire. 

Intended mainly to give air navigation cover- 
age, a German chain operational in 
January of this year, the master station being 









































omitted being that | 
which has the widest | 
lanes or the two stations 
selected being those | 
which have lines with | 
the largest angle of in- | 





tersection. The readings 
are obtained from Deco 
meters, which have 
clock-like dials and in- 
dicate continuously the 
numbers of the radio | 
position lines intersect- | 
ing at the ship, which 
can be traced on the 
lattice on the map, the 
point of intersection on 
the chart being the 
position of the ship. 
Our photograph _re- / 
produced herewith re- 
presents the typical |/ 
arrangement of a Decca 
station. 

The siting of the sta- 
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tions of the South-West 
British chain follows 
the usual star pattern 
with the slave stations being approximately 100 
miles from the master station, which is near 
Plymouth. The red slave is on Jersey in the 
Channel Islands, while the green and purple 
slaves are located on St. Mary Island, in the 
Scillies, and at Llancarfan, near Cardiff, respec- 
tively. Before coming into service the Admiralty 
navigational training ship, the frigate H.M.S. 
“ Fleetwood,” with scientists from the Admiralty 
Signal and Radar Establishment on _ board, 
carried out a series of trials to test the new 
coverage. Thousands of readings were taken 


Extent of Decca Navigator System 


placed at Madfeld and the three slaves, red, 
green and purple at Stadtkyll, Zeven, near 
Bremen, and near Coburg, respectively. It is 
planned to extend the coverage and as a first 
step a chain is at present being established by 
the Societe Francaise Radio-Electrique for the 
French Government, with the group of stations 
being sited approximately in Central France. 
Two further chains are projected and are under 
discussion with the governments concerned, one 
being sited in Northern Italy and the other in 
North-West Spain. 
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Flight Log Display Head 


Following national approval, the first con- 
tracts for equipping ships were made in 1947 
and in the same year the system was granted 
international approval at the New York Inter- 
national meeting on radio aids to marine naviga- 
tion. The system has already become a prin- 
cipal aid to navigation for the navies and mer- 
chant navies of many countries and at present 


based on the idea that the Decometers, given 
torque amplification, can drive a marking stylus 
across a chart to present pictorially the tract 
followed by the aircraft. The chart, which is 
arranged in strip form, moves past a viewing 
aperture in a display head in response to one 
co-ordinate, while the stylus is moved in the other 
co-ordinate axis. As already mentioned, the 





Decca Navigator Station 


about 1100 British ships and well over 400 
foreign ships have been equipped 


FuiGHT LoG 


The Decca Navigator has been used largely 
by shipping and for the comparatively slow- 
moving ship, position fixing by Decometer and 
chart have proved satisfactory, but for aircraft 
a continuous display of navigational information 
is essential. In 1950 the system was extended 
as an aid to air navigation by the introduction 
of the anti-static mast aerial and the flight log. 
This embodies a method which translates the 
information produced by the Decca Navigator 
into convenient form and obviates the delay 
occasioned by having to plot the Decometer 
readings on a map. The flight log, which 
is illustrated herewith and measures about 
128in long by 4}in wide by 4t4in deep, is 


flight [log was{demonstrated during the Channel 
cruise of the “ Vecta” and gave a continuous 
visual trace of the course steered by the ship, 
which could be checked against that plotted 
on the lattice chart from readings taken from the 
Decometers. Negotiations concerning the use 
of the flight log with British European Airways 
has advanced to the point where the first of the 
fleet of Vickers ‘* Viscount” turbo-prop air 
liners is about to be fitted, the forerunner of 
some twenty-six aircraft, which will be in service 
shortly. 

Another development in air navigation aids 
is the Decca Integrated Track Range, which is a 
special arrangement of master and slave stations 
of a Decca chain by which facilities may be made 
available on a long trunk air route with an 
economical station layout and without adding 
to the standard installation. 
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Muffle Furnaces 


Our illustration shows one of a range of small 
muffle furnaces introduced by Gradec, Ltd., 96, 
Hackney Road, London, E.2. This range com- 
prises three sizes of furnace designed for general 
use up to a maximum temperature of 1000 deg. 
to 1200 deg. Cent. The smallest furnace, size 
‘** 00,” is 8in deep by 23in wide by 23in high ; 
the next, size “‘ 0,”’ is 14in deep by 7in. wide by 
4thin. high ; and the third, size “‘ 1,” is 1lin deep 
by 7in wide by 7in high. All three are suitable 
for laboratory work and the larger sizes have 
wider applications in the heat-treatment of metal 
and small parts. 

Each furnace is fitted with a balanced rising 
door, which is shown in the open position in the 
accompanying illustration. The door itself is 
pivoted on the U-shaped lever which carries the 
door handles. When the handles are lifted the 
door is raised, pivoting about the two supporting 
points in such a way that the hot face of the door 
is away from the operator. In the closed position 





Muffle Furnace with Door Raised 


the door handles are well away from the front of 
the furnace. 

Sheet steel reinforced with angle irons forms 
the furnace casing, which has a silver hammered 
enamel finish. Moulded refractory material 
wound with “ Kanthal A” wire is used for the 
muffle. It is firmly supported and insulated by 
insulating bricks and powder, all the brick 
refractories being selected so that under the 
worst conditions they operate at 200 deg. Cent. 
below the maximum recommended temperature. 
The furnace door is made of steel, insulated with 
the company’s ““ BVC ” concrete, which is stated 
to have a longer life than bricks. 

All the control gear is installed in a drawer 
below the furnace and is secured by two or four 
screws, which can be removed to allow the com- 
plete control equipment to be withdrawn for 
maintenance, as required. Normally the control 
equipment consists of an air-break contactor, 
an energy regulator, indicator lights and fuses. 
If a pyrometer is required it can be mounted on 
the side of the furnace and provision can be 
made for fitting a thermo-couple, making the 
furnace unit completely self-contained. 


Tue IDENTIFICATION OF HarRDWwoopDs.—The great 
increase in the number of hardwoods on the market in 
recent years has emphasised the usefulness of easy methods 
of identification of species. “* Forest Products Research 
Bulletin No. 25, Identification of Hardwoods, A Lens 
A which has now been published by H.M. Stationery 
Office (price 5s.), provides such a method for those with 
a general knowledge of wood structure. The only 
equipment needed is a sharp pocket-knife, a hand lens, 
a transparent scale supplied with the bulletin, and a pack 
of index cards prepared as described in the bulletin. Each 
feature observed in the sample is identified successively 
on the index cards until the card describing the timber to 
be identified is isolated. Five hundred cards are needed 
for preparing a complete index, as some of the 400 timbers 
described have variations which require more than one 
card. The cards are obtainable from H.M. Stationery 
Office, at a price (for 500) of £2 10s. 











Maiden Flight of Bristol 
** Britannia ”’ 

Tue Bristol “ Britannia ” airliner, which is on 
order for B.O.A.C., began her flight develop- 
ment programme at Filton, Bristol, on Saturday, 
August 16th, with a successful maiden flight 
lasting thirty minutes. It was flown by the com- 
pany’s chief test piloi, Mr. A. J. Pegg, and 
carried a team of two flight engineers, two flight 
test observers, and an electrical engineer. After 
a run of about 600 yards the aircraft turned to 
port for a wide sweep over Gloucestershire and 
South Wales, and following three wide circuits 
of the Filton airfield at about 4000ft, made a 
perfect landing. 

Preliminary taxying runs had clearly shown 
that the “ Britannia ” was ready to take the air. 
At a speed of only 50 knots during the final run 
the nose wheel of the aircraft was seen to lift. 

On landing, Mr. Pegg remarked that it had 
been a completely satisfactory first flight and 
that the aircraft handled well. 

The “ Britannia” is powered by four Bristol 
“* Proteus ” propeller-turbine engines. It offers 
high performance and a maximum degree of 
operational flexibility, together with advanced 
facilities for passenger comfort and easy main- 
tenance. Its high cruising speed and high 
volumetric payload give the aircraft a “ revenue 
index ” of 4000 ton-miles per hour, and this is 
achieved for a very low operating cost. 

The method of seat attachment makes possible 
a large variety of seating arrangements ; for 
example, fifty passengers can be accommodated 
for long-distance oceanic travel, or over one 
hundred passengers can be carried on shorter 
stages. The former version could carry fifty 
passengers and their baggage and 13,5501b of 
freight for 4000 statute miles, or fifty passengers 
and their baggage non-stop between London and 
New York on 80 per cent of occasions under 
existing weather conditions and New York- 
London at all times. Seat pitch is adjustable in 
small increments and changes can be made 
readily. Large freight holds are provided. 

The high-power loading and relatively low wing 
loading give the “‘ Britannia ” exceptionally good 
take-off and landing characteristics, and as the 
undercarriage is of the four-wheel “ bogie ” 
design, existing runways do not limit the opera- 
tion of the aeroplane from either length or 
strength considerations. Braking operation of 
the propellers is provided. 

Compfehensive air conditioning/pressurising 
and thermal icing prevention equipment are 
installed, and full radio/navigational aids, includ- 
ing search radar and zero reader, are carried. 

The aeroplane has an all-up weight of 
140,000 Ib and carries a payload of 25,000 Ib 
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The “‘ Britannia ’’ During Take-Off 


over a distance of 4000 statute miles in still air 
(International Standard Atmosphere) at a mean 
cruising speed of 360 m.p.h. and a mean altitude 
of 30,000ft. The maximum range in still air with 
standard tankage is 5600 statute miles, for which 
a payload of 12,000 lb can be carried. When 
taking off on all engines the aeroplane (140,000Ib 
a.u.w.) can clear a S5Oft obstacle at a distance of 
3700ft against a 5 m.p.h. wind at sea levei. 
(This distance increases to 6400ft in an ambient 
temperature of 27 deg. Cent. at a pressure alti- 
tude of 5500ft.) The landing distance to clear 
50ft is 2800ft. Some leading particulars are as 
follows :—Span, 140ft ; height, 36ft 8in ; length, 
114ft ; track, 31ft ; fuel capacity, 6750 (Imp.) 
gallons. 


A Low-Cost Research Reactor 
at Oak Ridge 


THe U.S. Atomic Energy Commission 
has announced the development of a relatively 
inexpensive, low-power nuclear reactor, which is 
believed to be unique in that it is submerged in 
water to protect operators from radiation. The 
reactor was developed by scientists at the Oak 
Ridge National Laboratory, which is operated 
for the Commission by the Carbide and Carbon 
Chemicals Company, a division of the Union 
Carbide and Carbon Corporation. The reactor 
is the main part of a bulk shield-testing facility 
which is used for experiments aimed at the 
development of improved reactor shields. The 
installation is popularly known as the “‘ swimming 
pool,”’ since the reactor is submerged in a pool of 
water 20ft deep, 20ft wide and 40ft long, in 
which it can be moved about. The reactor 
became “critical” on December 17, 1950, 
and was placed in operation soon afterward. 
The entire installation was constructed for less 
than 250,000 dollars, exclusive of the cost of 
fuel. Of this amount, the reactor core itself 
cost 58,400 dollars, the rest of the cost being for 
concrete work, the building and auxiliary equip- 
ment. The reactor uses fuel elements which 
had already been designed previously for the 
materials testing reactor (MTR), a large unit 
which went into operation recently in Idaho. 
This research reactor has a continuous, full-load 
power rating of 10kW, at which it produces a 
maximum flux, or neutron density, of approxi- 
mately 100,000,000,000 thermal neutrons per 
square centimetre per second. The reactor has 
proved to be an economical and safe producer 
of radiation for certain purposes. For these 
reasons, as well as on account of its low cost, 
simplicity and performance, it is one of several 
designs of reactors which might prove suitable 
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for use at universities and other research and 
training institutions. 

The reactor is an assembly of movable fuel 
elements placed on end in an aluminium grid, 
It is suspended by an aluminium framework from 
what is called the reactor bridge, which spans the 


pool. The bridge rests on wheels running on 
rails along either side of the pool, so that the 
reactor can be moved along a centre line over the 
length of the pool. Similarly, an instrument 
bridge spans the pool and operates on the rails, 
A steel framework attached to the movable 
mechanism of this bridge extends nearly to the 
bottom of the pool. Using a carriage which 
slides up and down on the framework operators 
can place test instruments at any point in the 
pool. A useful part of the installation is an 
aluminium gate, 12ft high and 21ft long, which 
is situated at a point 10ft from the south end of the 
pool. When the reactor is moved to this end of 
the pool the gate can be lowered and the greater 
area of the pool can be blocked off and pumped 
dry. Thus, repairs and adjustments are facili- 
tated and instruments and shielding samples can 
be placed where required without exposing 
personnel to radiation. Shielding measurements 
on samples can be made also in the open air, the 
samples being placed near the dry side of the gate 
and the reactor being moved close to the other 
side of the gate. On the bottom surface of the 
pool is a well, 14ft square and S5ft deep, which is 
filled with removable blocks of high-density 
concrete, giving part of the pool an adjustable 
floor level to obtain additional flexibility in the 
placing of shielding samples and instruments. 
The reactor has a variety of potential uses in 
addition to its principal role as an aid in the 
testing of shields. It enables students and other 
investigators to perform critical experiments, 
study neutron distribution and, within limits, 
study the effects on reactor operation of various 
patterns of arrangément of the fuel elements. 
Operated at full power, the reactor has a flux 
high enough to make long irradiation periods 
unnecessary for most experiments. With the 
neutrons available from this reactor, phenomena 
of short-life beta and gamma radiation can 
readily be studied. The “swimming pool” 
design is also expected to be of use in the expand- 
ing practice of chemical analysis undertaken by 
making specimen materials radioactive. In 
addition, since a neutron beam from this reactor 
can be collimated with ease, equipment for 
neutron diffraction research can be used in con- 
junction with the reactor. The entire installation 
is housed in a steel frame building having a 
corrugated metal sliding door. The building is 
38ft. high, 77ft long and 5ift wide. Besides a 
bay housing the pool, the building has 3000 
square feet of office and machine shop space. 
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American Society for Testing 
Materials 


(By Our American Correspondent) 


T the Fiftieth Anniversary Meeting of the 
A American Society for Testing Materials, 
which was held in New York recently, there were 

nted 165 papers in some forty formal and 
informal technical sessions and seventy reports 
from the technical committees of the Society. 

The unusually strong technical programme 
arranged to commemorate the Society’s formal 
incorporation in 1902, together with a large exhi- 
bition of testing apparatus and scientific instru- 
ments, attracted a very large attendance. Asa 
result of recommendations contained in some 
seventy committee reports presented at the meet- 
ing, seventy-five new specifications and tests were 
approved for publication for the first time. 
Most of the committees had concentrated during 
the first half of this year in revising their stan- 
dards to bring them up to date for publication 
in the new 1952 edition of the “ Big Book ” of 
A.S.T.M. Standards to be issued later this year, 
and in reviewing “ tentatives’’ to be adopted as 
final standards. Some ninety existing “ tenta- 
tives’’ were recommended for adoption as 
formal standards subject to letter ballot. Also 
there are about 270 standards and “ tentatives ” 
in which revisions are to be incorporated. 

The presidential address was delivered by 
T. S. Fuller, engineer in charge of the works 
laboratory of the General Electric Company, 
Schenectady, who spoke on the theme “‘ Some 
Gratifying Results.” He noted the growth of 
AS.T.M. specifications, from the first ten which 
were issued in 1900 to the present figure of 
some 1900. Membership in the Society had 
increased from 168 in 1901 to the present figure 
of about 7300. There had been, he said, a 
remarkable shift in the ratio of standards on 
metals to non-metals from the figure in 1912 of 
about 4 to | in favour of metals, to the present 
state of about 1 to 2-7 in favour of non-metallic 
standards. Stressing the importance of standar- 
disation on an international plane, the president 
concluded by appealing to engineers of all lands, 
because of their mutual interesis, to work for 
understanding not only in the field of standardisa- 
tion but also in politics, economics, and all other 
fields. 

During the year a new committee D-23 on 
cellulose and cellulose derivatives was organised 
and a committee E-14 on mass spectrography 
was established. Two technical committees are 
celebrating their fiftieth anniversary this year : 
committee D-1 on paint, varnish, lacquer, and 
related products, and C-1 on cement. 

Three awards were made at the meeting to 
authors of outstanding technical papers pre- 
sented at previous meetings of the A.S.T.M. 
as follows : the Charles B. Dudley Medal to 
Norman W. McLeod, engineering consultant, 
Department of Transport, Ottawa, Canada, for 
his paper entitled ‘‘ Application of Triaxial 
Testing to the Design of Bituminous Pavements,” 
presented at the 1950 Annual Meeting; the 
Richard L. Templin Award to Thomas J. Dolan, 
research professor of Theoretical and Applied 
Mechanics, University of Illinois, for his paper 
entided ‘‘ Electrically Excited Resonant-Type 
Fatigue Testing Equipment,’ presented at the 
1951 Annual Meeting; and the Sanford E. 
Thompson Award to H. F. Gonnerman, assistant 
to the vice-president in charge of Research, 
Portland Cement Association, and William 
Lerch, manager, Department of Applied Re- 
search, Portland Cement Association, for their 
paper “‘ Changes in Characteristics of Portland 
Cement as Exhibited by Laboratory Tests over 
the Period 1904 to 1950,” presented at the 1951 
Annual Meeting. 


TECHNICAL SESSIONS 


Of the forty technical sessions at the meeting, 
twenty-three comprised technical symposiums 
dealing with topical materials subjects. All 
these symposiums are to be published by the 
Society later in the year. They covered the follow- 





ing subjects: effects of notches and metallurgical 
changes on strength and ductility of metals at 
elevated temperatures; tin; insulating oil ; 
continuous analysis of industrial water and indus- 
trial waste water ; conditioning and weathering ; 
application of the electron microscope to metal- 
lurgy ; light microscopy; determination of 
elastic constants; fretting corrosion; non- 
destructive testing ; testing adhesives for dura- 
bility and permanence ; textiles ; plastics test- 
ing ; direct shear testing of soils ; recent devel- 
opments in the evaluation of natural rubber ; 
exchange phenomena in soils ; and test methods 
for process control in ceramic whitewares. 

This year’s Marburg and Gillett lectures were, 
respectively, on ‘‘ Non-Destructive Testing,” 
by Dr. R. C. McMaster, of the Battelle Memorial 
Institute ; and by Norman L. Mochel, manager 
of metallurgical engineering, of the Westing- 
house Electric Corporation on “‘ Man, Metals 
and Power.” In his Marburg lecture, Dr. 
McMaster stressed the importance of evaluating 
materials by non-destructive means, with such 
tools as X-ray, magnetic particles, ultrasonics, 
and others. In the first lecture commemorating 
the late H. W. Gillett, Mr. Mochel outlined many 
of Dr. Gillett’s notable accomplishments and 
reviewed the significance of metals in connection 
with the production of power. He stated that, 
‘* In the matter of temperature increase there has 
been a progress of more or less of 12 deg. Fah. 
per year—operating temperatures now are at 
1100 deg. Fah.” Along with a reduction of 
floor space, he pointed out, less structural steel 
is required per kilowatt-hour in the manufac- 
tured power field. By 1954, he predicted, only 
about 18 lb of structural steel per kilowatt-hour 
would be needed, whereas new construction in 
1945 required 45 lb per kilowatt-hour. 

A new precision corrosion test to study the 
corrosion resistance of bare steel specimens was 
reported by A. J. Opinsky, R. F. Thomson and 
A. L. Boegehold of the Research Laboratories of 
the General Motors Corporation, Detroit. They 
said that the rust formed during a twenty-day 
exposure period tends to be brittle and to possess 
a lamellar nature. The latter tendency can be 
associated with the non-protective nature of the 
rust. According to the authors, the magnitude 
or corrosion losses of steels exposed to this test 
is about three times that of the same steels 
exposed to a modified A.S.T.M. salt spray test 
for the same length of time. Comparison of 
similar steels exposed to the test and to the atmo- 
sphere at the Corrosion Testing Station at Kure 
Beach, North Carolina, shows the new test to be 
an accelerated one, and one that will differentiate 
between steels showing considerable differences 
in corrosion losses under atmospheric exposure 
conditions. Duplicate tests on some of these 
steels show that the data obtained from the new 
test are reproducible. 

M. A. Cordovi, of the Babcock and Wilcox 
Company, New York, and consultant at the 
Brookhaven National Laboratory, Upton, New 
York, described a method of evaluating corro- 
sion by molten metals which is being used with 
considerable success at the Brookhaven Labora- 
tory. He pointed out that while the method was 
developed primarily to measure the amount of 
corrosion by molten metals, it is generally applic- 
able to all kinds of corrosion and oxidation tests. 
Materials in the tests, he pointed out, are exposed 
to the action of molten bismuth alone and in 
combination with other liquid metals at 1000 deg. 
Fah. and higher. The method affords the possi- 
bility of measuring the extent of the maximum 
as well as the average attack by a single set of 
determinations. Furthermore, the extent of 
corrosion is determined by a simple direct mea- 
surement, the accuracy of which is not contin- 
gent on the amount of corrosion products or on 
the mode of attack. 

The use of low tin filler material and the devel- 
opment of new methods of tinning are materially 
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reducing the amount of critical tin necessary to 
provide a satisfactory joint in automobile body 
soldering, according to a paper presented by 
Homer C, Pratt, of the Fischer Body Division, 


General Motors Corporation, Detroit. He said 
that using as a base an average of 5 Ib of solder 
per body, the tin used in automobile body solder 
materials, prior to these developments, was 1 Ib, 
while now the amount of tin was only 0-18 lb—a 
saving of 0-82 lb per body. In the opinion of the 
industry, however, the amount of tin now being 
used was at a minimum and any further reductions 
in the amount of tin used in these soldering 
materials would result in an inferior quality 
product. 

N. H. Polakowski, of the metallurgical depart- 
ment, University College, Swansea, reported 
that was now possible to show, without resorting 
to metallography, that 96-6 per cent aluminium 
alloys, commercial copper and low carbon steel, 
cold drawn or cold rolled up to 60 per cenit, may 
recover their lost ductility to a lesser or greater 
degree simply by being subject to a few reversed 
plastic bends ; this effect might take place during 
various straightening and levelling operations 
on sheet and rods in multi-roll equipment. 
He reported that with the aluminium alloys, 
reversed twisting produces similar results as 
reversed bending, and suggested that the slight 
improvement of fatigue properties of aluminium 
and some copper alloys by cold working might 
be. due to this mechanical “ softening ” which 
is operative during cyclic straining. 


SPECIFICATIONS 


The Society’s committee A-1 on steel pre- 
sented five new tentative specifications and 
recommended the revision of thirty-five specifica- 
tions. The five new specifications are : methods 
and definitions for mechanical testing of struc- 
tural steel; specifications for heavy-walled 
carbon and alloy steel castings for steam turbines; 
specification for 5 per cent chromium, 0-5 per 
cent molybdenum steel plates for boilers and 
other pressure vessels ; specification for alloy 
steel bars for nitriding and specifications for 
electric - fusion - welded austenitic chromium - 
nickel steel pipe for high temperatures. New 
tentative specifications recommended by com- 
mittee B-2 on non-ferrous metals and alloys 
cover iodide titanium ; titanium strip, sheet, 
plate, bar, tube, rod and wire and titanium ingot. 
Those recommended by the committee for adop- 
tion as standard are: metallic antimony, fired- 
refined casting copper and classification of 
coppers. Committee B-7 on light metals and 
alloys, cast and wrought, recommended the 
following new “tentatives” : aluminium and 
aluminium alloy pipe and tube for pressure 
vessel applications ; aluminium and aluminium 
alloy bars, rods and shapes for pressure vessel 
applications. It also introduced a recommended 
practice for codification of light metals and alloys, 
cast and wrought. A new tentative recommenda- 
tion by the committee B-9 on metal powders and 
metal powder products covers the practice for 
evaluating the microstructure of apparent porosity 
in cemented carbides. Two new tentative 
specifications, besides revisions in seven others 
and changes in twenty-seven of the standard 
specifications, were recommended by the com- 
mittee B-S on copper and copper alloys, cast 
and wrought. The new “tentatives’’ were 
for rectangular copper wire for general purposes 
and copper-base alloy centrifugal castings. Com- 
mittee A-3 on cast iron recommended a new 
** tentative ’ for chilled and white iron castings, 
and committee A-7 on malleable iron castings 
suggested a revision in the standard specifica- 
tions for malleable iron castings. 

Committee C-9 on concrete and concrete 
aggregates proposed several new tentative test 
methods covering the potential reactivity of 
aggregates ; the resistance of concrete speci- 
mens to freezing and thawing ; and the flexural 
strength of concrete determined by using a 
simple beam with centre-point loading. The 
group also approved a tentative recommended 
practice for petrographic examination of aggre- 
gates for concrete and a tentative description of 
constituents of natural mineral aggregates. 
Committee C-3 on chemical-resistant mortars 
submitted a tentative specification for sulphur 
mortar, a product obtained by dispersing inert 
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fillers, such as carbon or silica flour, in molten 
sulphur. Committee C-17 on asbestos-cement 
products recommended a tentative specification 
for asbestos-cement pressure pipe, requiring the 
pipe to be manufactured for use at maximum 
operating pressures of 100 lb, 1501b or 200 Ib 
per square inch, with a safety factor of 3-5 ; the 
specification designates the pipe as Classes 100, 
150 or 200 in accordance with the pressure. It 
recommends that pipe for underground water 
— systems be limited to Classes 150 and 


Committee D-8 on bituminous waterproofing 
and roofing materials proposed specifications 
for asphalt roofing surfaced with powdered 
talc or mica from tentative to standard. The 
group also proposed tentative specificatioris for 
asphalt insulating-siding surfaced with mineral 
granules, for asphalt-base emulsion for use as 
protective coatings for built-up roofs, and for a 
method for testing asphalt insulating-siding 
surfaced with mineral granules. Committee 
D-4 on road and paving materials approved a 
tentative specification for preformed expansion 
joint fillers for concrete. Committee D-19 on 
industrial water recommended the publication 
of an A.S.T.M. manual of industrial water, a 
project it had sponsored for the past five years. 
The manual includes chapters on uses, compo- 
sition treatment, sampling and analysis of water 
and water-formed deposits. , 


African Engineering News 
(By Our South African Correspondent) 
Union Water Schemes 
For some time work has been in -pro- 
gress on raising the wall of the Vaal dam in 
order to increase its capacity from 237 to 542 
million gallons, not only to meet the needs of 
new industry but also to satisfy the requirements 
of the new mines in the Orange Free State, 
whose demands by 1960 are expected to reach 
some 32°'m.g.d. In the first stage the dam will 
be raised 10ft by means of a concrete structure, 
while the second stage provides for raising the 
wall a further 10ft with a second steel structure 
incorporating steel gates. 

Another interesting work involving the height- 
ening of a dam is that at Lake Mentz. Owing 
to the accumulation of silt in the reservoir of the 
Lake Mentz dam, it was decided some years 
ago to raise it. The reduction in capacity due 
to silt deposition during the past thirty years 
amounted to as much as 32,700 morgen feet 
(1 morgen=2-11654 acres), nearly 60 per cent 
of the original capacity of the dam. The work 
undertaken, which involved raising the dam by 
19ft, took six years to complete and cost £800,000, 
bringing the total amount spent by the Govern- 
ment on the Lake Mentz irrigation scheme 
since it started in 1918, to £1,500,000. These 
extensions give the dam a new capacity of 
89,100 morgen feet. The Lake Mentz dam 
has an overall wall length of 1320ft. The height 
of the wall is 134ft and the height of the sluice 
gate structure above the spillway apron is 140ft. 
The five Stoney sluice gates, which each had to 
be lifted out of its position in the old wall, 
each weigh 28 tons. Six radial gate valves for 
irrigation purposes give the dam a total dis- 
charge capacity of 150,000 cusecs. The volume 
of concrete used for raising the wall totalled 
120,000 cubic yards. The size of the lake when 
full is 113 miles long and ? mile wide. 

In the course of the past few weeks seven 
contracts have been placed for materials for the 
Churchill dam at Port Elizabeth, which is 
estimated to cost £479,000 and will provide 
Port Elizabeth with an extra 3.m.g.d. Expendi- 
ture of the first £200,000 was authorised in 
December last, and the work has been divided 
into sections, which can be undertaken inde- 
pendently of each other. Extensions are to be 
made to the filtration plant, pumping stations 
are to be built at Gamtoos and Seaview, the 
sand tunnel hill is to be by-passed, a rising main 
is to be laid from the Seaview pumping station 
to the new reservoir on the Seaview-Greenbushes 
road, the reservoir itself is to be built, and, 
finally, the gravity mains from there to the city 
is to be installed. 

In the Western Province work is still proceed- 
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ing on a 130 m.g. reservoir, a conservation 
project made necessary by the rapid growth 
of Stellenbosch. Within recent weeks a start 
was made towards impounding water behind the 
wall of the dam. It is expected that constructional 
work will shortly commence on the Waterdown 
(Klipplaat) dam and amongst other water 
schemes at present projected is a £46,800 con- 
servation project for Graaf-Reinet. 


Water Conservation Projects in Southern 
Rhodesia 


With the progress of work on the 
reticulation of water from the Hunyani Poort 
dam it will not be necessary to ration supplies 
to the city of Salisbury, unless the daily consump- 
tion—now 4 m.g.d.—exceeds 5:25 mz.g.d. 
Approximately half of the 30 miles of pipe- 
line from the new dam to the Warren Hills 
pumping station had been laid by the end of 
May and the bulk of the trench excavating com- 
pleted. Recently about 11,000ft of pipe-line 
was awaiting shipment, which meant that the 
pipe-line would not be operating by October. 
Even if it were possible to pump untreated water 
from Hunyani to Salisbury by that time, the 
Kopje purification works could still deal only 
with 5-25 m.g.d. 

Other projects in Southern Rhodesia include 
two dams to be built at Sebakwe and Dutch- 
man’s Pool, which will serve the Que Que area. 
The larger of these two projects, the Vrede 
dam, has been designed partly for irrigation 
but mainly to supply the municipality ard the 
Riscom steel works. The town hopes that the 
building of this dam will enable Que Que to 
compete with Gwelo for new industries. The 
20 square miles comprising the Waterfalls 
township is to have a £100,000 water reticulation 
scheme. 


Rhodesian Iron and Steel Production 


According to the latest report of the 
Rhodesian Iron and Steel Commission, the 
Que Que steel works’ steel ingot production 
rose last year by 4400 tons and the Buluwayo 
works output by 500 tons, bringing the 1951 
total to 29,260 tons of steel. Production of 
pig iron dropped slightly by about 2000 tons to 
35,438 tons. Nevertheless, sales at 16,123 tons, 
after withdrawing 5635 tons from stock, achieved 
a new record. In finished steel products the 
Buluwayo works maintained their rate of pro- 
duction, while the Que Que works increased 
their output to 4900 tons of sections. The 
value of the 57,425 tons of all products from 
Buluwayo and Que Que was £1,108,521, a 
record increase over any previous year. In 
1948 the Commission, from both its works, sold 
29,298 tons of products for £352,820. 

Nevertheless, the Commissioners of Riscom 
urge that the output of the Que Que smelter 
be increased. Their report, after drawing com- 
parisons between the relative costs in Southern 
Rhodesia and the United Kingdom for materials 
required for the manufacture of 1 ton of pig 
iron, which are given as £2 10s. and £12, goes 
on to state that low production costs cannot be 
achieved on a limited tonnage and that a 150- 
ton furnace would require no more men than 
Que Que’s existing 25-ton furnace. 

Much of the plant and services already avail- 
able at Que Que would be utilised for an 
expanding output. The capital invested in 
these provisions is not at present being used to 
full advantage. The iron and limestone deposits 
near the works have been actively investigated 
and prove the existence of the raw materials 
necessary for expansion. 

The Commission states that its price increases 
on rolled steel and pig iron (£6 5s. and £1 11s. 
a ton in February, and £6 10s. and £1 10s. 
in September last), required to cover the rising 
cost of production and payment of interest on 
capital, are a matter of concern, no less to them 
than to the users of the products. Additional 
capacity is needed if reasonably low-priced 
production is to be achieved, it is stated. 


Conveyor Belt Ore Transport 


On the diamond mines of De Beers 
Consolidated Mines, broken ore from working 
levels is tipped into vertical passes and gravi- 
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tates to a main haulage, which encircles the 
diamond pipe, and is connected to a main 
hoisting shaft in country rock some 1200f 
or more, from the pipe. Past practice was 
transport the ore on the main haulage by mean, 
of trucks, partly on an endless rope, and partly 
by gravity-inclines. When Jagersfontein mine 
was opened after the war, however, it Was 
— to change over to a system of Conveyor 
belts. 

The main conveyor at Jagersfontein is 42ip 
wide and 1120ft long. Moving at a speed of 
300ft per minute it handles 700 tons per hoy 
The two feeder conveyors are 36in wide, each 
with a capacity of 350 tons per hour. Com. 
pared with an endless rope haulage system 
operating under similar conditions at Wesseltop 
mine, during 1951, the Jagersfontein conveyo; 
systems are stated to have shown the followj 
advantages: (1) saving in European labour 
(one worker instead of five); (2) saving ip 
Native labour (twenty-five workers instead of 
103); (3) lower operating costs per ton-mile 
(5-9d. against 7-9d.—equivalent to a saving of 
£3400 per annum for the duty at the Jagers. 
fontein mine); (4) more uniform and cop. 
tinuous delivery of ore to the hoisting shaft, 
and (5) less liability to delays due to truck derail. 
ment, &c. The chief disadvantage of a conveyor 
system was found to be that it permits less 
flexibility in the layout of a haulage and ore. 
passes, particularly where a pipe is irregular jp 
shape. The capital cost of equipment, but not 
necessarily the complete installation, was also 
rather higher than for an endless rope haulage 
system. When the Jagersfontein conveyor 
system was installed in 1948 the capital cost of 
equipment, including belting, was £29,000, 
The cost of the trucks, track, rope and engine for 
an endless rope haulage was estimated at £24,800, 
The higher equipment cost was, however, more 
than offset by an estimated saving of £15,000 
in development costs, owing to the smaller haul. 
age dimensions and the reduced ancillary 
development required for the conveyor system, 
That the apparent high cost of belt replacement 
is really a minor item in the cost per ton-mile 
is shown by the fact that the existing main belt, 
which would cost £7000 to replace, has handled 
over 4,000,000 tons and is still in good con- 
dition. 

Following the results obtained underground, 
the endless rope haulages used for the disposal 
of tailings on the surface were replaced by a 
conveyor system, with even better results. The 
European complement was reduced from seven 
to one, the Native complement from eighty- 
eight to twelve, and the cost per ton from 
3-7d. to 1-4d. The capital cost of the installa- 
tion will be saved in two years. 

In view of these economies, the disposal of 
tailings from the central washing plant at Kim- 
berley is also being converted from endless rope 
haulages to a system of conveyors and all new 
main underground haulages for the Kimberley 
mines are being designed to use conveyors. 


Competition for Root Drills 


Ir the proposal receives adequate support by 
the manufacturers, prizes of £200 and £100 are 
to be offered by the Sugar Beet Research and 
Education Committee to encourage the produc- 
tion of precision root drills in this country. The 
competition is to be an open event. It is to take 
place in 1953, and it is hoped to repeat it in 1954, 
The prizes will be offered for the machines which, 
in the opinion of the judges, do the most satis- 
factory work. There will be no entry fees. There 
is also to be a special prize each year for the 
best machine not in commercial production. 
The committee says it will reserve the right to 
make no award in the event of no machine of 
sufficient merit coming forward. Machines will 
be tested under two or three different soil con- 
ditions, representative of the most important 
soils on which sugar beet is grown. These 
will include light and heavy soils. If they wish, 
manufacturers will be permitted to modify the 
coulters and coverers of the machines to suit the 
varying soil conditions. Machines will be judged 
both by performance at the time of drilling and 
by the resulting braird after plant emergence. 
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prills will be required to work at a standard row 
width of 2lin, and drill no fewer than four rows 
at a time. — Rubbed sugar beet seed graded 
ij4in to * /4in will be supplied for the tests. It 
ill have to be placed singly in the row as nearly 
5 possible at intervals of lin and in any case 
jot more than 2in apart. At lin apart, the seed 
rate per acre, using rubbed seed of the above 

ade, is approximately 741b on 2lin rows. 
Further details and conditions of entry are to be 
announced later, _The Sugar Beet Research and 
Education Committee have also announced that 
they will hold a competition for mechanical 
gown-the-row thinners in 1954. No details are 
yet available, but this preliminary announce- 
ment has been made in order to give manu- 
facturers as much notice as possible of the com- 
mittee’s intentions, 


High-Tensile Steel Canal Boat 


Tue first of three high-tensile steel motor 
canal boats, which were ordered by the Docks 
and Inland Waterways Executive, to a design 
veloped by the Fairmile Construction Company 
itd, Cobham, Surrey, has been completed and 
an be seen in our illustration. Destined for 
grvice in the North-Western Waterways Divi- 
ion, the Liverpool pattern motor canal boats 
have a length of 61ft by 14ft 3in beam by 4ft 8in 
depth, a light draught of 2ft 4in and a draught in 
hallast of 2ft 1lin. The cargo capacity is 50 
tons, and the boat is driven by a Widdop diesel 
engine, which develops 30 b.h.p. at 400 r.p.m. 
Water ballast capacity is 4 tons and provision 
is made for carrying 120 gallons of fuel. 

This development in the construction of inland 
water transport, involving the use of high-tensile 
steel, has resulted in a reduction in constructional 
weight of between 4 and 5 tons, with a corres- 
ponding increase in the cargo carried on the same 
draught. For the construction, B.S.S. 968 steel, 
supplied by Appleby Frodingham Steel Com- 
pany, Ltd., has been used; the building cost has 
not been increased since it has been found pos- 
sible to reduce the scantlings and maintain the 
required strength. The plating thickness of 
deck, bulkheads and a considerable part of the 
shell has been reduced from jin to #,in, and the 
dimensions of the centre keels have been 
amended to 3in by 3in by #,in, from Sin by 3in 
by jin. An additional weight saving has been 
eflected by the adoption of welding instead of 
riveting, permitting the use of flat bar instead 
of angle sections for frames and bulkhead stif- 
feners. 

The boat illustrated [below is named “ Dar- 
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Thirteen - Roll Levelling Machine 


wen,” and differs from the two other boats 
now being built, in that the shell plating is of 
a special high-tensile steel, which has a copper 
content of between 0-25 to 0-50 per cent, 
known as “ Cor-Ten.” This material, which is 
understood to have an increased resistance to 
corrosion, will increase the cost by £30. Else- 
where, B.S.S. 968 steel, which has a tensile 
strength of 35 to 41 tons per square inch and 
37 to 43 tons per square inch for plate material, 
has been employed in the construction of the 
hull. 


A Roll Levelling Machine 


WE have received particulars of a thirteen-roll 
levelling machine for sheets and light plate up 
to 5/ssin thick in various widths up to 8ft, which 
has been designed and built by the Bronx Engi- 
neering Company, Ltd., of Lye, near Stourbridge. 

In this new machine, which is illustrated 





here, the main housings are of cored semi-steel 
castings of tie-bar construction with massive 
upper and lower beams on which the support 
roll bearings are mounted. All of the upper rolls 
can be raised and lowered as a unit by the large 
handwheel, whilst the ingoing and outgoing 
rolls have individual adjustment by means of 
the two smaller handwheels. 

The main drive is taken from a 50 h.p. motor, 
through a vee-rope drive direct to a totally- 
enclosed gearbox. This box is made in three 
sections, with horizontal joints at the centre 
line of each bank of driving pinions, facilitating 
access to the gears at any time should the neces- 
sity arise. The roll pinions are divided into two 
groups, with two power input points, each carry- 
ing a reduction gear meshing with a common 
driving pinion. The gear box is sub-divided into 
two compartments, one for the high-speed reduc- 
tion gears and the other for the roll pinions, 
with oil sumps so that all gears run partially 
submerged in oil. 

Drive is taken from the gear box to the seven 
top and six bottom rolls by means of coupling 
bars, having claw universal couplings at both 
ends, engaging with roll pinions at one end and 
roll neck extensions at the other. Both top and 
bottom levelling rolls can be pre-loaded as 
required by ‘the adjustable support rolls, which 
are provided with simple wedge adjusters. 

The machine is arranged for levelling in for- 
ward and reverse running positions: thus, for 
setting and other purposes the sheet can be 
reversed whilst in the machine for levelling in 
either direction. For this purpose both ingoing 
and outgoing top levelling rolls have independent 
adjustments and are not supported, and they are 
made, therefore, of larger diameter than the 
supported levelling rolls. 

A graduated scale indicator is fitted showing 
the pegsition of the top roll bank and there are 
separate indicators giving the pcsition of each 
ingoing and outgoing top roll. 


NORTHERN IRELAND TRADE.—According to a report 
by the Northern Ireland Ministry of Commerce, the 
total trade of Northern Ireland in 1951 (exclusive of 
trade by parcel post). was estimated at £478,500,000, 
an increase of approximately £75,000,000, or about 19 

r cent, when compared with the corresponding total 
or 1950. The 1951 total was the highest yet recorded, 
being £126,000,000 higher than the 1949 figure and 
almost twice the 1946 figure. The excess of imports 
over exports in 1951 was £44,396,000, an increase of 
almost £7,000,000 over the excess in 1950. The deficit 
in 1951 increased by 18 per cent over that of 1950, 
but the 1950 deficit showed an increase of 49 per cent 
over that of 1949. In 1951 the total imports into Nor- 
thern Ireland were estimated at £261,500,000, compared 
with £220 300,000 in 1950. ‘Total exports during 1951 
were estimated at £217,000,000, an increase of £34,000,000 
—or 19 per cent—on 1950. 
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A Hard Chrome Plating Unit 


Last week we attended an interesting demon- 
stration of an industrial hard chrome plating 
process which has been developed in the United 
States by the Ward Leonard Electric Company, 
and is now being handled in this country by 
Refrigerator Components, Ltd., 1 and 2, Grey- 
coat Place, London, S.W.1. This process was 
developed in the knowledge that a thin coating 
of hard chrome applied to cutting tools consider- 
ably increases their working life, and a number 
of years were spent by the American company in 
seeking a simple, quick and economic means of 
applying such coatings. As a result of this work, 
some two years ago it was able to introduce a 
new plating solution known as “ Chromasol,” 
and suitable equipment for its application. With 
the process, the deposition of hard chrome on 
cutting tools can be carried out to precise limits 
by completely inexperienced labour, without 
need for laboratory control or skilled super- 
vision, in the composite “*‘ Chromaster * power 
units and plating tanks which have been designed. 
A standard range of these ‘ Chromaster ” 
plating units is built in five capacities, from 
20A to 1000A, to plate components with areas 
from 10 to 500 square inches, and a number of 
units of larger capacity have also been constructed 
to meet special requirements. 

Using “‘ Chromasol” solution at room tem- 
peratures, industrial steels, cast iron and most 
non-ferrous metals can be directly plated and the 
plating solution is simply prepared by mixing one 
part of concentrate with three parts of water. 
The chrome is quickly and uniformly deposited 
to the required thickness over all contours of 
components in the tank without undesirable 
** build-up *” on edges. No chemical control 
is necessary for the solution in the tank, one filling 
of which is stated by the makers to be good for 
more than 200 hours plating time. 

A standard current density of 2A per square 
inch of workpiece is used in the process, and 
the rate of deposition is 0-0005in per fifteen 
minutes. In the units, the initial plating action 
after stripping is based upon a current density of 





50 Ampere Hard Chrome Plating Unit 


1A per square inch of workpiece; this rate is 
maintained for one minute. Then the current 
density is increased to the set rate of 2A per square 
inch and the process is continued until the 
required thickness of depos# is reached. 

Each plating unit is built into a strong cabinet 
and incorporates a timer, an ammeter, a double- 
pole “ plate-strip ’”’ switch, an on-off switch, a 
control rheostat, a lead plating tank and a built- 
in power supply set incorporating a step-down 
transformer, a dry disc selenium rectifier and 
filter choke. The anode lead is connected to the 
lead bath and the cathode lead is connected to 
a spring-grip copper clip through which the 
work is suspended in the solution. 

For the plating process, workpieces are 


cleansed and washed in carbon tetrachloride. 
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The current value to be used is simply determined 
by multiplying the area of the work in square 
inches by two. The workpieces are first electro- 
stripped in the plating tank for thirty seconds, by 
reversing the current by means of the “ plate- 
strip ” switch ; this ensures that all surfaces are 
perfectly clean. The switch is then thrown over 
to the * plate ’ setting and the rheostat is adjusted 
to the required current value as indicated on the 
ammeter. The timer having then been set, it 
will indicate the end of the specified plating 
period for the required thickness of chrome. 

Typifying the compact, arrangement of 
the standard range of “* Chromaster” units is 
the 50A, bench-mounted unit, which is illustrated 
on this page, and was shown in operation at 
the demonstration. This unit is of a size and 
capacity eparticularly useful for the plating of 
cutting tools, as it takes work of up to 25 square 
inches and can be readily accommodated in a 
corner of a tool stores or tool room. The very 
small: amount of fumes produced during the 
plating process can be drawn away through a 
slot at the rear of the tank and duct which can 
be coupled to any convenient outlet. In the 
course of the demonstration, a variety of taps, 
drills, &c., were plated, the average time for 
making an effective application to such cutting 
tools being three to four minutes. The unit was 
remarkably easy to operate, and it was obvious 
that any person of average intelligence could 
use it to apply controlled thicknesses of plat- 
ing after a very short period of instruction. 


Bolt Boxes for Concrete 
Construction 


One of the complications of concrete con- 
struction, particularly in foundation work, is 
that of “boxing out” for anchorage bolts, 
which may be required to fasten structural steel- 
work or machinery to the concrete base. Many 
suggestions have been put forward to overcome 
the problems arising from the use of timber bolt 
boxes, the greatest of which is stripping, and 
timber boxes have, in 
fact, been designed to 
facilitate easy stripping. 

Another approach, 
which has been develop- 
ed by Leeson, Ltd., 2, 
Park Row, Leeds, 1, is 
to make bolt boxes of 
precast ‘concrete. which 
are left in place on com- 
pletion of the work. 
The Leeson bolt boxes’ 
are cylindrical in shape, 
the internal diameter 
being such as to give the 
required clearances, and 
the sections being 
threaded over the bolt 
to make up the length 
necessary. Both the 
outside and inside sur- 
faces of the boxes are 
grooved, to promote a 
good bond respectively 
with the surrounding 
concrete and with the 
grout eventually passed 
round the bolt. Locating 
rings are used at the top 
and bottom of the box, 
to keep the bolt central, and the top locator also 
ensures that the “ boxed out” space round the 
bolt is kept free from dirt and obstructions 
until it is grouted. In practice, the bottom loca- 
tor is first placed in the base plate of the bolt ; 
the bolt box sections and top locator are then 
threaded on, their overall length being such 
that the top locator cap extends to the underside 
of a template, so that a turn of the nut of the 
bolt will then hold the assembly in position on 
the template. When more than two sections 
are needed to make up the length of the bolt box, 
cement grout can be applied between them to 
prevent the possibility of movement. 

Tue British Evectriciry AUTHORITY has appointed 


Mr. G. B. Harper as transformer engineer in the trans- 
mission design branch at headquarters. 
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French Engineering News 


(By Our French Correspondent) 


A warning that hydro-electric power wil] Neve, 
be able to replace coal completely in France has 
been given in a report by the French Economic 
Council. It says that the cost of construct 
hydro-electric plant is constantly increasing and 
that within ten years all the water-prodtica 
electric power foreseen in the present plan will 
have been absorbed. It reckons that an eXtra 
20 milliard kWh per year is the economic mayj, 
mum France can produce with hydro-electric 
plant. The report mentions the plan of pro. 
ducing tidal power in the Mont-St.-Michs 
Bay, but adds that the date for the execution g 
this plan and even its economic possibilities ay 
unforseeable. 


When the 1946-48 plan is finally complete # 


France will produce about 24 milliard k Wh fron, 
hydro-electric power stations, it is stated. Thy 
does not leave a very large margin for furthe 
economic hydro-electric construction and pro. 
duction, the report continues. On the other hand 
for France to keep pace with world industrial 
development fuel must be increased by 50 pe, 
cent over the next twenty years. Within tha 
period, France hopes to extract anextra 15 million 
tons of coal and to build hydro-electric plan, 
to produce an extra 20 milliard kWh which, 
it is stated, will be equivalent to from 8 to 9 
million tons of coal. This means that by 197) 
France will be from 25 million to 30 million 
tons of coal short. The report adds that 1 top 
of coal saved is worth more than 1 ton of coal 
mined, so that further steps will be taken to 
introduce economy methods and to redesign in 
an effort to save fuel. It is thought that the ther. 
mal power stations of Electricite de France cap 
effect an appreciable saving by improving coq] 
consumption figures. The report says that the 
French railways are behind with their modernisa- 
tion plan. It points out that 1 kg of coal con. 
sumed by a locomotive give one-fifth of. the 
power given by 1 kg in the thermal power station, 
Nevertheless, the Council is of the opinion that 
the railways should concentrate on diesel electric 
traction rather than on electrification. 
* +” 


Electricite de France reports that despite 
the lack of rain the electricity position in France 
is quite satisfactory. In the Pyrenees production 
is 90 per cent of potential against 79 per cent 
in the Alps and 70 per cent in the Massif Central. 
It is stated that there is a margin of about 15 per 
cent between the combined potential of all the 
plants and the full demand. This margin is, 
nevertheless, considered insufficient and a new 
five-year plan is being worked out, which will 
include further plant to be installed at Genissiat, 
Chastang, and I‘Aigle to meet any emergency 
during peak consumption. The same procedure 
will be carried out at several important thermal 
generating stations. The rest of the plan pro- 
poses a hydro-electric development in the Durance 
Valley, another on the Alsace canal, a new dam to 
be constructed in the Alps and a new hydro- 
electric scheme at Montelimar on the Rhone. 

* * 


Automobile construction for the first six 
months of the year shows an increase. Some 
256,209 vehicles were turned out against 223,655 
during the corresponding period last year. In 
June, 31,484 private and touring cars were con- 
structed, 188 lorries, ninety-eight tractors and 
twenty-four special vehicles. 

Renault is to set up an assembly plant in 
Japan. This plant is being built by the Hino 
Diesel Company. It will be equipped to assemble 
about 1200 or 1500 small 4 h.p. cars per year, 
with provision for increasing this production 
later on. Chassis will be sent over in sections 
and welded in Japan. The small Renault is 
considered ideal for the country. 


A French construction company has been 
asked to draw up plans and an estimate for the 
building of a suspension bridge across the Bos- 
phorus, between Turkey in Asia and Turkey in 
Europe. It was originally intended to build 
a tunnel under the Bosphorus, but it was decided 
that this would be too costly, and that the con- 
struction would involve too many difficulties. 
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Industrial and Labour Notes 


Zinc and Lead 


The Ministry of Supply and the Board of 
Trade have announced that because of the 
improvernent in supplies of zinc, restrictions on 
the use of this metal have now been removed. 
The Copper and Zinc (Prohibited Uses) Orders, 
which prohibited the use of zinc, copper and 
alloys such as brass in a large number of manu- 
factured articles, have been amended so that 
the control will apply in future only to copper 
and copper-based alloys; the amendments 
came into effect on August 20th. Furthermore 


® the Minister of Supply has announced that the 
i} ,dministrative arrangements which restricted 


the use of zine for galvanising iron and steel 
sheet wire, wire products and tubes, have now 
been removed. Licences will still be necessary 
to acquire virgin zinc, but the allocation system 
will be discontinued, the Ministry states ; the 
new order permits the use of copper and copper 
dloys for brazing, soldering and welding of 
articles in the manufacture of which these metals 
are otherwise prohibited. 

Another change affecting non-ferrous metals 
has been announced by the Ministry of Materials. 
It will be recalled that the decision to re-open 
the London Metal Exchange for dealings in lead 
was announced in Parliament on July 28th. 
It was then stated that it was hoped to open the 
Exchange on October Ist. The Ministry has now 
stated that agreement has been reached with the 
committee of the London Metal Exchange 
that October Ist will be a firm date for this pur- 

. The Ministry will make no new con- 
tracts after September 30th for the sale of lead 
to consumers. 


Productivity Discussions in the Midlands 


The Institution of Works Managers’ Confer- 
ence Committee has drawn attention to the 
group formed by managers of various Midland 
factories to promote and give advice on ideas 
for increasing productivity. It is pointed out 
that this group might well become the nucleus 
of a British council on productivity ; the estab- 
lishment of such a council, it will be recalled, 
was proposed to do work such as was done by 
the Anglo-American productivity teams, whose 
main programme has now ended. The group 
was formed early in 1951, as a result of enquiries 
received after a productivity conference in 
Birmingham. Advisory panels were set up to 
answer these enquiries, and study groups formed 
to visit factories well-versed in up-to-date pro- 
cedures to find out and discuss what they were 
doing. Thirty-five managers have been taking 
part in these activities, which it is proposed to 
discuss at the national conference of the 
Institution of Works Managers, to be held in 
Birmingham in October. 


Iron and Steel Production in July 


During July, the average weekly production 
of pig iron was 201,600 tons, and of steel ingots 
and castings 273,800 tons, according to figures 
given by the British Iron and Steel Federation. 
During June the corresponding figures were 
199,700 tons for pig iron and 312,500 tons for 
steel ingots and castings, whilst in July, 1951, 
production was 182,400 tons and 256,100 tons, 
respectively. The Federation points out that 
steel production was affected by holidays, but 
showed an encouraging increase compared with 
a year ago, reaching an annual rate of 14,236,000 
tons. The improvement in pig iron production 
continued and was at an annual rate of 10,482,000 
tons during July. 


Area Distribution of U.K. Trade 


Figures have now been issued by the Board 
of Trade showing the area distribution of United 
Kingdom trade during the first half of this year 
and comparing them with those for 1951. It 
is clear from this comparison that there have 
been certain significant changes in the distribu- 
tion of trade between sterling and non-sterling 
areas during the past eighteen months. 

There was an excess of imports over exports 
and re-exports in January-June at a rate of 





£78 million a month, £22 million a month less 
than in 1951. Of this reduction, over £19 million 
was in trade with the non-sterling area and less 
than £3 million with the sterling area. Through- 
out this period imports from the sterling area 
have remained comparatively steady. Non- 
Sterling imports, however, showed much more 
than the usual seasonal increase in the second 
half of last year, being 22 per cent more than in 
the first half of the year. But partly as a result 
of the restriction of imports from most of these 
countries announced in November, the monthly 
rate of non-sterling imports has been reduced 
from £230 million in the second half of last 
year, to £209 million in the first quarter this 
year and £186 million in the second quarter— 
just below the average for the first half of last 
year. In the fourth quarter last year there had 
already been a substantial reduction, partly 
seasonal, in imports from the Western Hemi- 
sphere, other than the United States and Canada, 
and this was continued in the first quarter, when 
there was also a reduction in imports from North 
America and a smaller decrease in supplies from 
O.E.E.C. countries. The decrease of £23 mil- 
lion a month between the first and second quar- 
ters was due largely to a reduction of £124 
million in imports from O.E.E.C. countries and 
£7 million in imports from Eastern Europe. 

The distribution of this country’s export trade 
followed a different pattern. The value of total 
exports to the sterling area increased quarter 
by quarter last year to a peak in the first quarter 
this year, which was 31 per cent above the average 
for the first half of last year. But the restriction 
on imports imposed by a number of Common- 
wealth countries early this year reduced the 
rate of export in the second quarter to only 
1 per cent more than in the first six months of 
1951. The value of exports and re-exports to 
non-sterling countries, on the other hand, shows 
less fluctuation; a decline during the later 
months of last year was followed by an improve- 
ment this year, the rate of export in the first 
half-year being 7 per cent more than in 1951, 
about half the increase being due to larger re- 
exports. With higher exports to Canada, the 
value of exports of United Kingdom goods to 
the dollar area in the second quarter was nearly 
up to the 1951 average. Exports to the non- 
sterling O.E.E.C. countries and their dependen- 
cies declined from the high level reached in the 
first quarter and were also at about the 1951 
rate. 


Engineering Wages 

At the annual conference of the Confederation 
of Shipbuilding and Engineering Unions, which 
was held in Southsea last week, it was agreed that 
further talks between the Confederation’s repre- 
sentatives and those of the employers should take 
place to discuss the question of wages, following 
the rejection of the claim for an increase of £2 per 
week for all adult male workers, which was 
reported in these columns recently. We under- 
stand that the date of August 22nd was agreed 
with the employers’ representatives for these 
meetings, the date originally fixed for talks on 
the national disputes agreement. A conference 
of Union executives is to be arranged to hear the 
results of the talks. The question of these wage 
claims is discussed in a leading article on another 
page of this issue. 


U.K. Trade Figures for July 


The Board of Trade has issued the United 
Kingdom provisional trade figures for July. 
These figures show that during the month under 
review the value of exports at £207-9 million 
was less than the average of £209-3 million for 
the second quarter of the year. Re-exports, 
which have been falling off since March, were 
£12-9 million in July, compared with a monthly 
average of £10-1 million in the second quarter. 

A big reduction is shown in the provisional 
value of imports as compared with July last 
year when the value was £358-5 million, as 
against £290 million this July. It is of interest 
to note that during May, June and July imports 


have been 16 per cent lower in value than in 
the corresponding period of 1951. The excess 
of imports (c.i.f.) over total exports (f.o.b) in 
July was £69-1 million, compared with a monthly 
average of £78-4 million in the first half of the 
year. 

The returns show that there was a further 
increase in United Kingdom exports to North 
America in July, the provisional total of £25-4 
million being 15 per cent higher than the average 
for the second quarter. July contained one more 
working day than the average, but this accounted 
for only a small part of the increase, which was 
mainly due to higher exports to Canada. At 
£13-4 million these were 33 per cent more than 
the average for the second quarter this year and 
almost up to the high level of the second quarter 
of 1951, though still below the record achieved 
in July last year. Exports to the United States 
in July were £12 million, the same as the average 
for the second quarter. 


Coal Output 


The latest statistical statement of the Ministry 
of Fuel and Power shows that during the week 
ended August 18th the saleable output of deep- 
mined coal was 3,888,200 tons, which brought 
the year’s output up to 132,582,600 tons. The 
tonnage of this coal lost during the week as a result 
of holidays, disputes, &c., is estimated to be 
28,400 tons. To date, this year, the average 
weekly number of workers on colliery books in 
this country has been 712,700, or over 12,000 
more than the average last year. The average 
weekly shifts worked this year per wage earner 
has been 4-75 as against 4-71 last year. During 
the week ended August 11th the total internal 
coal consumption is put at 2,951,000 tons, of 
which industry used 605,000 tons. The total 
distributed coal stocks are given as 13,580,000 
tons. 


Trades Unions and the Economic Situation 


The annual report of the General Council of 
the T.U.C. includes a statement on trade unions 
and the economic situation. In dealing with the 
question of wage increases it is stated that 
diversity in current industrial development 
makes it especially necessary when reviewing 
the likely impact of wage increases on the 
economic situation to distinguish between their 
effect on demand and their effect on costs. It 
is pointed out that wage increases are unlikely to 
alter materially the pattern of demand, and con- 
sequently most of the increased purchasing power 
would be used for buying those goods for which 
demand is still relatively strong. The effect wage 
increases would have on industrial costs in the 
absence of a rise of productivity, which could not 
be expected to occur quickly, would be bound to 
raise costs. It is considered likely, moreover, 
that the largest wage increases would be secured 
in the industries whose products are the most in 
demand at home and overseas. This likelihood 
is increased by the fact that, broadly speaking, 
it is in these industries that profits are highest. 
Thus it is probable that industrial costs are likely 
to increase most with a wage increase in precisely 
those industries on which we are most dependent 
for exports at the present time. The report goes 
on to say that it is impossible to avoid the con- 
clusion that an appreciable increase in the cost 
of our exports at the present time might have the 
most serious consequences for our standard of 
living. Rises in the cost of our exports, it says, 
could in themselves force Britain out of world 
markets, and this factor is within our control— 
and, to some extent, within the control of the 
trade union movement. 

In dealing with the production increase which 
is needed in certain industries, the report suggests 
there will have to be a further transfer of man- 
power and materials between industries. For this 
purpose the Government should maintain or 
reintroduce such direct controls as are necessary 
to allocate scarce materials where they are most 
needed, and to prevent a profit being made out 
of shortages. 











Rail and Road 


ITALIAN Locomotive BOILER TO BE TESTED ON BRITISH 
RatLways.—British Railways announce that experi- 
ments are to be made with a type of locomotive boiler 
which has been tried successfully on the continent and 
is claimed by its Italian inventor to achieve considerable 
fuel economy. The Franco-Crosti boiler, as it is called, 
is to be fitted to ten Class “* 9,” 2~10-0 heavy freight loco- 
motives of a new standard design, which are to be built 
under the 1953 locomotive building programme. The 
engines are being designed so that y can be fitted 
with either the Italian or the orthodox type of loco- 
motive boiler with only slight modification. 


Roap Goops VenHIcLes.—The Licensing Authorities’ 
annual reports for 1950-51 show that at the end of 1951 
there were over 912,000 road goods vehicles in this 
country with carriers’ licences. Of these vehicles, 
103,000 were operated under “A” or “B” licences, 
about 13,000 under Contract “ A” licences and 796,000 
under “C” licences. These fi do not include 
nationalised road goods vehicles. The number of 
vehicles recorded as having been deleted from ‘carriers’ 
licences up to the end of 1951, consequent upon vesting 
in the British Transport Commission, was over 54,000, 
but, it is stated, this does not necessarily represent the 
numbers of vehicles belonging to the Commission at any 
particular time. The report points out that the standard 
of maintenance of goods vehicles did not show any 
appreciable improvement, and this is attributed partly 
to the difficulty in obtaining new vehicles as well as to 
increased maintenance and repair charges and lack of 
garage facilities. 


Air and Water 


_ NAviIGATOR System.—The liner ‘“‘ United States ” 
is the latest ship to be fitted with the radio position 
fixing navigational device manufactured by the Decca 
Navigator Company, Ltd. ° 


Last VoyaGe.—The oldest ship in the fieet of the 
Orient Line, the “‘ Ormonde,” will make her last voyage 
in the company’s service this month and then will be 
withdrawn. The ship, which has a gross tonnage of 
15,047 tons, was built by John Brown and Co., Ltd., in 
1917 and engined by Vickers-Armstrongs, Ltd. 


Butk SuGAR DiscHarGe.—The first cargo of bulk 
raw sugar to be discharged at Liverpool arrived in the 
“Sugar Transporter’? owned by Silvertown Services, 
Ltd. The ship will be unloaded at the newly completed 
bulk sugar installation consisting of four 6-ton cranes 
fitted with grabs of 2} tons capacity, which will discharge 
into mobile overhead hoppers. These can hold about 
25 tons, and from them the sugar will then be transferred 
to wagons. 


Maipen VoyaGe.—Built at Schiedam by Wilton- 
Fijenoord N.V., Dok-en Werf Maatschappij, for the 
Holland American Line, the new tourist class passenger 
liner “ Maasdam” sailed last week on her maiden 
voyage to Montreal and New York. The ship has a 
length between perpendiculars of 475ft by 69ft beam by 
42ft depth to “A” deck, and a deadweight of about 
7000 tons. There is accommodation for 881 passengers, 
of whom 842 are tourist class. 


Mr. RONALD KENDALL.—At the end of this month 
Mr. Ronald Kendall, a director and the managing 
editor of The Shipping World and its associated maritime 
publications, is relinquishing his editorial duties to take 
up directorships in a number of shipping and as 
companies. Among these are the Burness Shipping 
Company, Ltd., controlling four other companies con- 
cerned with the shipping industry and Mr. Kendall will 
become managing director of Burness, Kendall and 
Partners, Ltd., marine consultants and naval architects. 


THE DE HAVILLAND “ 110” Two-Seat ALL-WEATHER 
FiGHTER.—It is now possible to state that the “* D.H.110,” 
which has been on test since September, 1951, flew at a 
speed faster than sound on April 9, 1952. Since that 
occasion the aircraft has repeated the performance on 
very many occasions during the normal course of its 
development trials. It has two Rolls-Royce “ Avon” 
axial-flow jet engines, the thrust of which is not disclosed, 
and is designed as a day-and-night all-weather fighter 
capable of operating in the difficult transonic and super- 
sonic realms of s The aircraft combines very high 
speed, a very high rate of climb and excellent manucevr- 
ability at extreme altitude with all the —— qualifica- 
tions of a modern all-weather two-seat fighter. 


Miscellanea 

Pustic .WorKs CONGRFSS AND EXHIBITION.—The 
Public Works and Municipal Services Con and 
Exhibition is to be held at Olympia, London, from 
November 3rd to 8th. It is being organised, as usual, 
by the Municipal Agency, Ltd., 68, Victoria Street, 
London, S.W.1. 

THURSTON AWARD FOR INVENTIONS.—The Association 
of Supervising Electrical Engineers announces that the 
Thurston Award, 1951-52, consisting of a silver troph 
and a prize of £10, has been awarded to Mr. J. Flood, 
of Chiswick, London, for his invention of the Enfield 
grid suspension wiring system. 

Rapio INDUSTRY AWARD FOR TECHNICAL WRITING.— 
The first of the Radio Industry Council’s premiums for 
technical writing—to be awarded to authors of technical 
articles worthy of commendation by the industry—has 
been won by Mr. J. R. Acton, B.Sc., Grad. Brit.I.R.E., 
of the Ericsson Research Laboratories, Nottingham. 
The award of 25 guineas is made for an article on “ The 
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Single-Pulse Dekatron,” published in Electronic Engi- 
neering in February, 1952. The Dekatron described in 
this article is a new kind of gas-filled cold-cathode ray 
tube, now being developed for use in scalers and com- 
utors. The Radio Industry Council, 11, Garrick 
treet, London, W.C.2, reminds authors of articles in 
papers abroad that they are eligible for similar awards. 


Courses IN PURE AND APPLIED CHEMISTRY.—We have 
received a copy of the prospectus of part-time courses 
(1952-53) in pure and ~~ chemistry at the North- 
ampton Polytechnic, St. John Street, London, E.C.1. 
Details are given of courses such as those leading to the 
Licentiateship and Associateship of the Institution of 
Metallurgists and of courses in fuel technology, metal 
finishing and chemical engineering. 


BuILDING CENTRE.—The Aluminium Development 
Association has installed at the Building Centre, 
26, Store Street, London, W.C.1, some full-scale models 


_ illustrating recommended practice for fully supported 


roof covering in aluminium or an aluminium alloy all in 
the soft condition. The exhibits demonstrate the appli- 
cation of the material to this work and that it responds 
equally with the older roofing materials to the traditional 
methods employed. 


“FARM MECHANISATION " SCHOLARSHIP.—The Insti- 
tution of British Agricultural Engineers announces ‘that 
the “Farm Mechanisation” Scholarship for the final 
year’s course of study for the National Diploma in 
Agricultural Engineering has been awarded to Mr. 
A. J. S. Armitage, of Hemel Hempstead, Herts. He is 
twenty-one years old and will undertake the final year 
of study for the N.D.Agr.E. at the Harper Adams 
Agricultural College. 


BRITISH INSTITUTION OF RADIO ENGINEFRS’ AWARDS.— 
The major award of the British Institution of Radio 
Engineers will be made, at the annual general meeting, 
to H. Paul Williams, Ph.D., for his paper on “* Sub- 
terranean Communication by Electric Waves,” published 
in the Institution’s Journal, March, 1951. Amongst the 
other awards announced is that of the first Brabazon 
Premium, to G. E. Roberts, for his convention paper on 
i Design and Development of the Decca Flight 

ig.” 


GRANGEMOUTH REFINERY.—A vacuum tower, 48ft 
long by 18ft 6in diameter, designed by the M. W. 
Kel ogg Company and built by G. A. Harvey and Co., 
Ltd., for the Anglo-Iranian Oil Company’s Grange- 
mouth refinery, has been transported by road and rail 
to Angerstein Wharf and lifted into the Thames by a 
Leviathan floating crane belonging to the Port of London 
Authority. The tower was ew towed round 
the East Coast to Grangemouth by the seagoing tug 
** Headman.” 


IMPROVED CAPACITOR FOR FLUORESCENT LIGHTING 
EQuipMENT.—The British Thomson-Houston Company, 
Ltd., is introducing to this country a range of capacitors 
of new design to replace the company’s existing “* PJ” 
capacitors, which are insulated with petroleum jelly. 
The new capacitors are compact and have a “* Permitol ” 
impregnated paper dielectric, housed in a welded leak- 
proof aluminium case. They have clamp type terminals 
for easy wiring and are fitted with discharge resistors. 
They are suitable for use at ambient temperatures in the 
region of 70 deg. Cent. 


Mr. C. C. CLAxTon.—It is with regret that we note the 
death of Mr. C. C. Claxton, the joint se director 
and secretary of the Sheffield Twist Drill and Steel 
Company, Ltd., on August 8th. Mr. Claxton was born 
at Peterborough in 1899, and after joining the firm at an 
early age, he spent four years in the United States of 
America gaining engineering experience. On his return 
to this country in 1924, he rejoined the company under 
his father, the late Charles William Claxton. He became 
a director in 1936 and after his father’s death in 1943, 

joint managing director. 


ButLDING ExuHrBITION AT CaRpiFF.—A building exhibi- 
tion, organised by the Ministry of Works, in association 
with manufacturers of plant and equipment, is to be 
opened at Cardiff on September 18th. For a week, until 
September 24th, exhibitors from all parts of Britain will 
show the latest building equipment on a site of nearly 
120,000 square feet, at Sophia Gardens Field, in the centre 
of Cardiff, while an adjacent 4000ft will be used for 
demonstrations of mobile plant. Ways of assisting 
building and reducing costs by increased mechanisation 
will be the main feature of the exhibition. 


European Souiip Fuet Suppty.—The Coal Trade 
Sub-Committee of the United Nations Economic Com- 
mission state that for the fourth et of this year the 
coke shortage will be about 1-3 million tons. Coal 
requirements of the importing countries will be about 
the same as for the third quarter, but there has been a 
net increase in coal export availabilities of 1-4 million 
tons. The theoretical deficit of coal ovneees is expected 
to fall from 4-2 million tons in the third quarter to 
2-8 million tons in the fourth, and the figure does not 
include the possible imports from the United States. 


Or TERMINAL AT BompaAy.—Two oil refineries are to 
be built on Trombay Island, off Bombay, by Burma- 
Shell Refineries, Ltd., and the Vacuum Oil Company, 
Ltd., and Bombay Port Trust are to build, near Butcher 
Island, a marine oil terminal. This will consist of three 
deep-water berths, connected to the refineries by a pipe 
band, which will be under water for the greater part of 
its length and have an annual discharge rate of 3:5 
million tons of crude oil. The do of Bombay authority 
have entrusted the design and supervision of the con- 
struction of the terminal to its consulting engineers, Sir 
Bruce White, Wolfe Barry and Partners. 
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B.I.C.E.R.A.—At the annual general meeting Of the 
British Internal Combustion Engine Research : 


tion, the Right Honourable, the Viscount Falmouth wx 
re-elected president and the following were re-eleia 
as vice-presidents : Air Commodore F. R. Banks, ¢ B 
O.B.E., Dr. S. F. Dorey, C.B.E., Sir Lynden Macace,” 
K.B.E., Q.C., Vice-Admiral (E.) the Honourable Sir 
Denis Maxwell, K.C.B., C.B.E., Major-Gener 
Pyman, C.B., C.B.E., D.S.O., and Lieutenant-Generj 
Sir Frederick Wrisberg, K.B.E., C.B. T? 
elected members of the council are: Mr. H. N. G 
Allen (Chairman), Mr. Miles Beeror, Mr. G. W, Bone 
Mr. F. A. Perkins, Mr. C. G. Tangye, and Mr. A, ¢ 
Yeates, while Mr. C. A. Spencer represents the Depart. 
ment of Scientific and Industrial Research. 


Personal and Business 


SABEN, HART AND PARTNERS, Ltd., design consultants, 
announces that it has moved from 3-4, Albermarle § 
W.1, to larger premises at 207-213 Oxford Street, Wj 
(telephone : Gerrard 9622-5). 

Prior Stoxers, Ltd., announces that Mr. F. Perry has 
been appointed Midland installation and service Manager, 
and an office and workshop have been opened under his 
~~ at 8, Warrender Street, Meanwood Road, Leeds, 


Tue Cimmax Rock DRILL AND ENGINEERING Wor 
Ltd., has opened a new sales, service and spares branch 
office at High Road, Earlsheaton, Dewsbury (telephone 
Dewsbury 2190). The branch manager is Mr, R 
Sheffield. 

Tue ENGLisH Evectric Company, Ltd., announces 
that Mr. C. T. M. Bagnall has been appointed publicity 
manager to replace Mr. Peter Scott, who recently resigned, 
Mr. M. B. Schroeder has been appointed assistant 
publicity manager. 

THe Huntinc Group oF ComPaANigs, 35, Old Bond 
Street, London, W.1, has appointed Air Commodore 
Gerald Stanley Shaw, C.B., R.A.F. (Ret.), group liaison 
officer, and he will operate from the chairman’s office at 
26, Ryder Street, S.W.1. 

Bruce Peesies AND Co., Ltd., Edinburgh, announces 
that Mr. P. Butler, B.Sc., M.LE.E., and Mr. W. B. 
Laing, Assoc. Heriot-Watt College, M.I.E.E., have been 
appointed directors of the company, whilst retaining 
their status as joint general managers. 

THe ELECTRICAL REMOTE CONTROL. ComPANy, Ltd, 
announces that it is taking over a new factory in the 
Harlow New Town industrial area. As from September 
6th the firm's address will be Elremco Works, East 
Industrial Area, Harlow New Town, Essex (telephone 
number Harlow 3032). 

THe Stee CoMPANY OF WALES, Ltd., announces that 
Mr. Glyn M. Jones, Personnel Superintendent of the 
Steel Division, has relinquished his position for health 
reasons, but is continuing in the services of the company 
in an advisory capacity. He has been succeeded by 
Mr. Campbell Adamson. 

Mr. T. E. Gotnup, M.LE.E., a director of Mullard, 
Ltd., has been appointed Chairman of the Board of 
Governors of the Ministry of Supply School of Elec- 
tronics, Malvern, in succession to Professor Willis 
Jackson, D.Sc., D.Phil., M.1.E.E., Professor of Elec- 
trical Engineering, City and Guilds College, London. 


Str ALEXANDER GIBB AND PARTNERS announces that 
they have assumed as partners Mr. Stewart Salmond, 
F.R.LC.S., Assoc.Inst.C.E., and Mr. Leslie G. Booen, 
B.Sc., M.Inst.C.E., both of whom have been members 
of their staff for many years. Mr. Salmond will be 
resident partner at the Edinburgh office, and Mr. Booen 
will normally be at the London office. 

CONVEYANCER Fork Trucks, Ltd., announces the 
departure of Mr. G. E. Montague for Australia to assist 
in the formation of an associate company to be known as 
Conveyancer Fork Trucks (Australia), Pty., Ltd. The 
resident Australian directors will be Mr. J. N. Kirby, 
Mr. W. Gwinnett, managing director of Rubery Owen 
Kemsley Pty., Ltd., Adelaide, and Mr. Montague. Until 
recently, Mr. Monta was London sales manager of 
Rubery, Owen and Co., Ltd., which position has now 
been taken over by Mr. A. G. Burgess. 

JOHNSON AND Puitties, Ltd., announces that the 
China Engineers, Ltd., 41, Chartered Bank Chambers, 
P.O. Box 565, Singapore, has been appointed its sole 
agents in Singapore and Malaya. The new offices of 
China Engineers, Ltd., which has handled J. and P. 
affairs in China and Hongkong for very many years, 
will be under the control of Mr. D. J. Sinclair, assisted 
by Mr. R. E. Negus, who was trained with J. and P. at 
Chariton. The agency includes B.N.E. domestic 
appliances, Aurora lamps, as well as the full range of 
J. and P. plant and cable manufactures. 


‘Contracts 


WILLIAM DENNY AND BROTHERS, Ltd., of Dumbarton: 
has received an order from David MacBrayne, Ltd., to 
build a twin-screw passenger and mail steamer for the 
company’s West Highland services. 

Tue NATIONAL Gas AND Ort ENGINE Company, Ltd., 
has received an order from Simon Handling (Engincers), 
Ltd., for twenty-four “‘M.4 A.A.7” engines rated at 
210 b.h.p., at 1100 r.p.m., to power mobile grain handling 
equipments destined for Turkey. Another order placed 
by the British Oilfield Equipment Company, Ltd., with 
the company is for four “R4A.A.4” -S 
216 b.h.p. at 650 r.p.m. for driving mud pumps for drillin 
aes. and for four “ R.4 A.A.7”- engines, eac 
developing 610 b.h.p., at 720 r.p.m., for incorporation in 
drilling rigs. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
gdéress of the communicator are printed in italics. When an 
ment is not illustrated the specification is without drawings. 
The date first given is the date of application ; the second date, 
a the end of the abridgment, is the date of publication of the 
complete specification. 
Copies of specifications may be obtained at the Patent Office 
Branch, 15, Southampton Buildings, Chancery Lane, W.C.2, 


4s, 8d. each. 
HEAT EXCHANGERS 


675,004. January 6, 1950.—AN EXTENDED SURFACE 
Heat EXCHANGER, David Dalin, Stenkullen, 


Ronninge, Sweden. 

Referring to the drawings, A is the base wall of the 
heat-exchanger, which may be a tube or a flat sheet. 
Projecting from the surface of the wall are the closely 

extended surface elements B. These elements 
are lengths of wire or rod stock between 2mm and 
gmm in diameter. They are preferably made of 
copper, but may be of any other metal having a suit- 
ably high coefficient of thermal conductivity. The 
element has a foot or enlarged base portion C spread 
out over the base wall! The area at the junction, 
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which depends upon the diameter of the foot or 
enlarged base portion, is between one and three- 
fourths and six times the cross-sectional area of the 
element. By virtue of this enlarged area of the 
junction the junction is fully as strong as the metal 
of the element, and the foot assures the desired high 
heat transfer between element and base wall. The 
invention provides a heat exchanger of high efficiency 
per unit of space, and it is entirely compatible with 
production methods of fabrication.—July 16, 1952. 


ELECTRICAL ENGINEERING 


676,007. January 11, 1949.—ELECTROLYTICALLY 
REFINING IRON ScRAP, Davide Primavesi, 10, 
Via Pessina, Lugano, Switzerland. 

The invention provides a process for electrolytically 
refining iron scrap by anodically dissolving it and 
cathodically depositing iron. The electrolyte con- 
tainer of the cell is formed by the vessel A, which is 
open on top. A series of cases or baskets B made of 
wood and open on top and on two opposite sides, 
are inserted in the vessel. The two open sides are 
covered by coarse-meshed fabric C made of textile 
material or metal. In these baskets the scrap iron D is 
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packed about a positive electrode E, which is placed 
in the centre of the case, and may consist of a single 
piece of an iron rod. The negative electrodes F are 
inserted in the vessel. It has been found from tests 
that an iron of high purity and a very low cell voltage 
of refining, amounting to 0-6V to 0-8V, is attainable. 
—July 23, 1952. 


676,181. October 26, 1950.—VeNnT CaP FOR STORAGE 
Batteries, General Motors Corporation, Grand 
Boulevard, Detroit, Michigan, U.S.A. (Assignees 
of Thomas L. Kendall, 507, North Dix Street, 

__ Muncie, Indiana, U.S.A.). 

The invention relates to vent caps for storage 
batteries, which will permit the submerging of a 
battery without damage to it. The cap A shown in 
the drawing is fabricated from resilient material and 
includes a main body portion having threads B to 
Screw into a battery cell cover. It is divided into two 
compartments—an upper compartment C and a lower 
compartment D separated by a wall E, which has an 
aperture F consisting of a central opening and three 
radial openings. A valve G fitting in the aperture 


THE ENGINEER 


is also made of resilient material and consists of a 
relatively thin upper resilient valve head, a stem and a 
lower stop which prevents displacement of the valve 
from the aperture. Due to the relatively thin and 
resilient character of the head, it may be lifted upwards 
or unseated from the lower surface of chamber to 
permit egress of battery gases. As soon as the pressure 
is released in the battery, the head again seats, and 
seals the cell from any ingress of fluid. The cap and 
the valve are both preferably made of extruded rubber 
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or polyethylene. To close the cap a top plate H, 
made of a non-resilient material such as hard poly- 
styrene phenol formaldehyde resins, hard rubber or 
other acid-resisting hard materials, snaps into a 
groove in the walls of the upper chamber. A small 
central vent hole ventilates the chamber. Similarly, a 
lower baffle plate J, made of like material, is snapped 
into a groove in the wall of the lower chamber. The 
= has two apertures of half-moon form.—VJuly 23, 


MINING ENGINEERING 


676,440. August 3, 1949.—SreeL Props or CHOCKs, 
Robert Charles Ingram, 73, Hollythorpe Road, 
Norton Lees, Sheffield, 8. 

The object of the invention is to provide an 
improved ferm of prop, inexpensive in construction, 
capable of remaining rigid in use, which by a simple 
movement can be collapsed and easily withdrawn. 
The chock shown in the left-hand drawing has 
three parts made in cast steel. An outside cylinder 
is split in two parts, a lower tube A, and upper tube B, 
through which an internal cylinder C is fitted, so 
that it is possible for the face D of the flange on the 
inner cylinder C to turn on the top face of the upper 
tube B. The upper and lower tubes have a series of 
teeth cut in them resembling a clutch. Four lugs &, 
cast on the outside of the upper tube B, are used 
for tapping round when turning the two faces along 
the inclined plane and thus lifting the whole of 
parts B and C to a higher level. To prevent the 
vertical face slipping past the highest point of the 
helix a pin F is inserted in the lower tube A, passing 
through an elongated slot G cut in the internal 
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cylinder C. The action of the upper tube being 
raised along the inclined plane, the length of the 
elongated slot is such that by the time the movement 
of the helix has approached its maximum the bottom 
of the slot has reached the pin, as shown in the 
right-hand drawing, and is thus prevented from 
further movement. Owing to the angle of the helix, 
it is possible to hold a great load without fear of the 
helix sliding back, but to facilitate an immediate 
release of the load it is only necessary to effect a 
backward movement down the inclined plane by 
giving a sharp blow on one of the four projecting 
arms. Another feature of the invention is the appli- 
cation of the internal cylinder or ram, whereby the 
face D combines with the circular face of the upper 
tube B and effects a “ braking” action similar to a 
friction clutch, which prevents a back slip down the 
helix whilst under pressure. The action of this 
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flange in holding the load also has the reverse effect 
in so far as it allows for the easy release of the load. 
—July 30, 1952. 


METALLURGY 


676,720. March 1, 1950.—PRODUCTION OF METAL 
ArTICLEs Usinc Impacr Extrusion, Enfield 
Rolling Mills, Ltd., Millmarsh Lane, Brims- 
down, Enfield, Middlesex. (Inventor: Otto 
Jacob Metzger.) 

It has now been found that by the continuous- 
casting of aluminium or zinc or copper, or their 
alloys, which makes use of very rapid or intense 
chilling of the metal rod immediately after its emer- 
gence from the mould, a product is obtained of such 
a grain structure as to be suitable for working by 
impact extrusion without the need for any inter- 
mediate treatment such as rolling or ordinary extrud- 
ing. The invention consists in a method of producing 
cylindrical and similar shaped hollow articles from 
aluminium or zinc or copper or alloys by first forming 
a rod by continuous casting, and then dividing the 
rod transversely to form blanks and subjecting the 
blanks to impact extrusion to form the articles. 
Blanks for use in carrying out the described method 
may be formed by transversely dividing a rod pro- 
duced by continuous casting. The invention is 
stated to offer particular advantages from the point 
of view of economy in cases where the blanks to be 
impact extruded are required to have a diameter of 
2in or more.—July 30, 1952. 


INTERNAL COMBUSTION ENGINES 


676,535. August 9, 1949.—FuEL INJECTION NOZZLES, 
C.A.V., Ltd., Worple Way, Acton, London, W.3 
(Inventor : Alexander Muraszew). 

The object of the invention is to enable a swirl 
motion to be imparted to the fuel discharged through 
the nozzle. Referring to the drawing, the hollow 
body A includes a chamber B surrounding one end 
of a hollow cylindrical guide for the valve. The 
guide consists of two parts C and D, the coaxial bores 
of which are of different diameters, the part D having 
the discharge orifice E at itsend. Between the parts is 
formed an annular seating F with which co-operates 
a complementary shoulder on the valve. The valve 
is formed with a cylindrical part G which can slide 
in and extend through the guide portion C. On its 
inner end is a head H which serves as an abutment for 
one end of a helical spring surrounding the guide G. 
Communication between this part of the guide and 
the chamber is effected 
by ports J adjacent to the 
valve seating F. The other 
part K of the valve is of 
larger diameter and oc- 
cupies the part D of the 
valve guide. The end por- 
tion M of the valve con- 
trols the discharge orifice : 
E. Around theend of the H 
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the pressure of the liquid es 

fuel supplied to the chamber of the nozzle in each 
discharge of the supply pump reaches a predetermined 
pressure, the force exerted by the fuel on the valve 
moves it outwards and opens the discharge orifice. 
Fuel then flows to the orifice and in passing along the 
helically grooved portion of the valve or guide it has 
imparted to it the desired swirl motion. On leaving 
the orifice the fuel thus has both an axial and a swirl 
motion, and by reason of the swirl motion the liquid 
is more effectively atomised. Towards the end of 
the discharge from the pump the pressure falls, and 
the valve is returned by the spring, reclosing the 
discharge orifice. The helical groove may be closed 
at its delivery end, as shown in the drawing, and may 
be so disposed that the area of its delivery end is con- 
trolled by an adjacent part of the swirl chamber, so 
that the effective discharge area varies with the linear 
movement given to the valve.—July 30, 1952. 


676,527. April 29, 1949.—SILENCER FOR PULSATING 
Gaseous FLuips, Vickers-Armstrongs, Ltd., 
Vickers House, Broadway, Westminster, London, 
S.W.1, and Herbert Jeffree, Weybridge Works, 
Weybridge, Surrey. 

The silencer shown in the drawings is built up 
from welded metal sheet components. From a flange 
A which connects it to the end of the motor exhaust 
pipe, the tubular inlet duct B branches into two 
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parallel tubular limbs C which are of decreasing 
cross-sectional area for an initial part of their length, 
and which have a short extension D of increasing 
cross-sectional area, the effect being to produce a 
considerable increase in the velocity of the gas stream. 
At the point E at which the velocity of the gases is 
highest and their pressure is lowest, the branches D 
lead tangentially into a separate small-diameter part 
F of the free-vortex chamber. The small-diameter 
parts of the chamber widen, as shown in the lower 
view, where they merge into the larger part G. 
Equally spaced outlet slots in the peripheral rim of 
the large-diameter part G of the chamber are provided. 
In use, the pulsating gases in the exhaust pipe enter 
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the branched limbs.C and D, and, due to the decreas- 
ing cross-section area of the passages, their velocity 
is substantially increased. At the point at which 
their velocity is highest the gases emerge tangentially 
into the small-diameter parts F of the free-vortex 
chamber around which they swirl, leaving an axial 
“core” of low pressure. They travel in an axial 
direction into the large-diameter part of the free- 
vortex chamber G, entering this from opposite sides, 
and, due to the conservation of their angular 
momentum, the velocity of the gases decreases and 
their pressure increases with increase of the radius 
of the flow path, the velocity reaching a minimum 
and the pressure a maximum at the orifices H, 
where the pressure is approximately atmospheric. 
—July 30, 1952. 


GAS TURBINES 


676,640. June 29, 1949.—VaApPoRISING SySTEM FOR 
A GAS TuRBINE, Ronald Guerin Meschino, 403, 
Roehampton Avenue, Toronto, Ontario, Canada, 
and A. V. Roe Canada, Ltd., Malton, Ontario 
Canada. 

The combustion chamber arrangement and the 
vaporiser are illustrated in the drawings. The casing 
of the combustion chamber A is attached to the 
diffuser B, and the flame tube C is supported within 
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the casing and spaced from it by two interconnectors 
D, only one of which is shown, and by a support E. 
The vaporiser is formed by the inner shell F which 
is situated within the flame tube C and is uniformly 
spaced from the wall. The shell extends downstream 
from the upstream end of the flame tube, adjacent to 
the diffuser B, to provide an annulus G terminating 
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in an annular mixing chamber H ; the end of the shell 
providing the mixing chamber is constituted by a 
frusto-conical wall having a cylindrical extension K, 
which is secured to the flame tube by a radial flange. 
A number of holes Z facing upstream are provided 
in the wall of the shell. A perforated plate M 
at the upstream end of the flame zone and 
spanning the inner shell effectively closes the 
flame tube to the direct entry of air from the 
diffuser, other than through the perforations in 
the plate. Fuel is introduced to the annulus G con- 
stituted by the space between the shell and the wall 
of the flame tube, by means of a series of jets N fed 
from the central supply line. These jets are arranged 
to direct sprays of fuel into the upstream end of the 
annulus to impinge upon the radially outer surface 
of the vaporising shell. Partitions O are angularly 
spaced around the axis of the flame tube between 
adjacent jets and extend longitudinally downstream 
between the flame tube and the shell, dividing the 
annulus G into annulus sectors P, as shown in the 
lower section ; each jet dischafges into one such 
annulus sector and the fuel therefrom is confined 
to its particular sector until it has travelled to the 
mixing chamber. In operation air from the com- 
pressor passes through the diffuser into the combus- 
tion chamber. The greater portion of the air is 
directed into the usual annular space between the 
combustion chamber and the flame tube, to provide a 
cooling jacket and to enter the flame tube in its lower 
stages as a cooling film along the walls or as diluent 
air, in the usual manner. The remainder enters the 
flame tube at its upstream end and a part is directed 
into the annulus of the vaporiser, while the rest flows 
through the perforations in the plate. Fuel introduced 
by the jets is mixed With the air in the vaporiser, 
forming a combustible mixture which is discharged 
from the mixing chamber through holes. By virtue 
of the depression induced immediately downstream 
of the plate, the air entering the perforations in the 
plate turns inwards, as indicated by the arrows, and 
is thoroughly mixed with the discharge of the 
vaporiser. Combustion may be then initiated, and, 
once lighted, combustion is self-propagating.—July 


PUMPS 
676,027. November 23, 1949.—RECIPROCATING 
Pumps FOR FLuips, Reginald Warren, “ Trent- 
ham,” Deepdene Avenue Road, Dorking, 
Surrey. 

Referring to the drawing, the pump comprises a 
main body casting, which consists of a cylindrical 
portion A surrounding a bellows B operating in it. 
The underside of the cylindrical portion is formed 
with two extensions provided at their lower 
ends with feet for supporting the pump. The rear 
end of the housing C is open and the front end has a 
flange D to which is bolted a valve plate E. At the 
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front of the valve plate is a chamber divided into 
two compartments F and G by a vertical partition. 
They carry the outlet and inlet openings and the 
valve plate E, which is fitted with flap suction and 
delivery valves. The bellows is actuated by a handle 
H, pivoted between its ends to the backplate of the 
bellows. The lower end of the handle fulcrums 
on a pin supported in bosses on the feet of the 
pump. In order to limit the outward movement of 
the expanding bellows, the handle has an extension, 
which engages the underside of the housing when the 
bellows is fully extended. Although the pump 
shown is made for hand operation, it can equally 
well be automatically operated.—July 23, 1952. 


LECTURES ON REFRACTORIES.—A course. of twelve 
lectures on ‘ Refractories: their Manufacture, Pro- 

rties and Uses,” will be given by Mr. L. R. Barrett, 

.A., B.Sc., at the Northampton Polytechnic, St. John 
Street, London, E.C.1, on Tuesday evenings, at 7 p.m., 
starting on September 30th. 
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Codes of Practice 


LOADING OF BUILDINGS 


THE Council for Codes of Practice has now issued 
a revised edition of Chapter V, * Loading,” of 
Code of Functional Requirements of Buildj 
This chapter was published in 1944 and, in accordance 
with the council’s declared policy, has now bee: 
reviewed, the responsible committee cons Sting of 
representatives of the Institution of Civil Fngineers 
the Royal Institute of British Architects, th. Instity’ 
tion of Structural Engineers, the Incorporai:d Aggo. 
ciation of Architects and Surveyors, th. British 
Standards Institution, and the Deparivient of 
Scientific and Industrial Research. 

The revised document shows importan: changes 
in the loading recommendations. These changes 
affect the following matters :—Dead load : !rOvision 
for partitions not shown on building plans. imposed 
loads (other than wind loads): classification of 
floors for loading purposes ; loading of corridors 
stairs and landings ; permissible reduction of totaj 
imposed floor loads on columns in muiti-storey 
buildings ; imposed roof loads. Wind load : wing 
loads on walls, roofs, wall panels, wall «nd roof 
sheeting and fastenings ; general stability calculations 
for the effects of wind on a building as a whole. 

Appendices afford considerable guidance on inter. 
preting the recommendations of the chapter and on 
the principles adopted in the calculation of wind 
pressures and their effects. Illustrations including 
a set of diagrams showing the results of wind tunnel 
tests, take the form of graphs which indicate the 
distribution of wind pressure over the walls and roofs 
of buildings of typical cross section. 

The chapter carries the usual warning that, in the 
present conditions, it may not be practicable to carry 
out all the recommendations. Copies may be obtained 
from the British Standards Institution, 24-28 
Victoria Street, London, S.W.1, price 4s. post free 
(reference CP 3—Chapter V (1952) ). 


Launches and Trial Trips 


ABEILLE 26, salvage tug; built by the Chantier de 
Normandie (Penhoet) for the Societe Cherbourgeoise de 
Remorquage et de Sauvetage ; length between perpen- 
diculars 160ft 9in, breadth moulded 32ft, depth 1 6ft lin, 
draught 15ft Sin, speed 15 knots; two four-stroke 
M.A.N. diesel engines, six cylinders 460mm diameter by 
660mm stroke, each develop 1500 b.h.p. at 250 r.p.m. 
and drive single shaft through oil clutches and reduction 
gearing. Trial, August. 

CHARLES TELLIER, passenger liner; built by the 
Ateliers et Chantiers de la Loire for the Cie. Sud- Atlan- 
tique de Navigation ; length between perpendiculars 
502ft, breadth moulded 64ft yrs Ee to upper deck 41ft, 
draught 27ft 1lin, deadweight 9 tons, designed speed 
17 knots; 92 first-class passengers, 326 cabin-class 
passengers ; two single-acting, two-stroke Sulzer diesel 
engines, eight cylinders, 720mm diameter by 1250mm 
stroke, total power 10,000 b.h.p. at 120 r.p.m. Trial, 
August. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the Time and 
PLACE at which the meeting is to be held should be clearly stated. 


ASSOCIATION OF SPECIAL LIBRARIES AND 
INFORMATION BUREAUX 
Fri. to Mon., Sept. 19th to 22nd.—The Hayes, Swanwick, Derby- 
shire, Conference on “Information Service: Theory and 
Practice.” 
BRITISH ASSOCIATION a ae ADVANCEMENT OF 


Wed. to Wed., Sept. 3rd to 10th.—Annual Meeting in Belfast. 
ENGINEERS’ GUILD 

Thurs., Sept. 25th.—Caxton Hall, Caxton Street, Westminster. 

London, S.W.1, Annual General Meeting, 6 p.m. 
INCORPORATED PLANT ENGINEERS 

Thurs., Sept. 4th—SouTH YORKSHIRE BRANCH: Evening visit 
to Ladybower Dam, 7.15 p.m. 

Thurs., Sept. 11th_—NEWCASTLE UPON TYNE BRANCH: Roadway 
House, Newcastle upon Tyne, “ Liquid Fuel Firing,” Alan 
Moore, 7.30 p.m. 

Sat., Sept. 13th._—DUNDEE BRANCH : 
Rubber Company, 2.15 p.m. 

Mon., Sept. 15th.—LiveRPOOL AND N. WALES BRANCH : Radiant 
House, Bold Street, Liverpool. ‘‘ Amenities in Industry, 
H. S. Crump, 7.15 p.m. 

INDUSTRIAL WELFARE SOCIETY 

Thurs. to Sat., Sept. 4th to 13th.—Keble College, Oxford, 
Third Annual Conference for Apprentices, Theme : ‘‘ The 
Approach to Industrial Responsibility.” 

INSTITUTE OF FUEL 

Tues. and Wed., Oct. 28th and 29th.—Institution of Mechani- 
cal Engineers, Storey’s Gate, St. James’s Park, London, 
S.W.1, Conference, ‘‘ A Special Study of Ash and Clinker in 
Industry.” 

INSTITUTE OF ROAD TRANSPORT ENGINEERS 

Wed., Oct. 1st-——Royal Society of Arts, John Adam Street, 
London, W.C.2, Annual General Meeting, 6.30 p.m. 

INSTITUTION OF MINING AND METALLURGY 

Tues. to Thurs., Sept. 23rd to 25th.—Imperial College of Science 
and Technology, Prince Consort Road, South Kensington, 
London, S.-W.) Symposium on Mineral Dressing. 

INTERNATIONAL MACHINE TOOL EXHIBITION 

Wed. to Sat., Sept. 17th to Oct. 4th.—Olympia, London. 

IRON AND STEEL INSTITUTE 
Tues. to Thurs., Oct. 7th to 9th.—Special meeting in Swansca. 
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